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PllEF^ACE. 


The sonroes of iii formation ooiicenimg the irsects 
iiiTocting our stiip](‘ crops arc widely t^cattered tdirouglioiit 
the hulletiiis of the Shite Agriculiiiral Experiment Stations 
and of tlie United States Uejiartment of AirnciiHure, a few 
hooks on Efoiiomie Entomology, and various other publica- 
tions. Few men hut the entomologist have the desire or 
ability to glean an account of any gnen insect from the 
tirst-mentioned jiiiblieations, if they know of the existence 
of others than tliosi; published by their own State station 
1hie few books which have been written upon American 
Economic Entomology usually give but a brief and sum- 
mary account of any given insect, too brief — it seems to 
the writer — to give a very clear understanding of the 
matter. 

In preparing the following jiages the author has been 
more and more impressed by the fact that for the control 
of most of the worst insect pests of our staple crops, the 
farmer must depend very largely upon general methods of 
farm practice This being the case, it is essential that he 
have a correct knowledge of the pest to be combated ; such 
a knowledge of its life-history as will make jilairi the reason 
for the effect of any given procedure against it Thus the 
better class of farmers may find a work in which each 
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insect is trciiled soniewliat conijirohensivcly us to 
history, haldts, and remedies, yet without being exh.uistive 
or technical, to be of (‘onsideuible service to tliein. ^J'o 
furnish such a guide to the more intelligent class of prac- 
tical farmers has been the aim of the writer, who trusts 
that the following pages will be read as such and not as in 
any way a contribntu)n to science 

The author wishes most unreservedly to disclaim any 
originality for the contents of the work, and to state that 
unless otherwise note<l all the facts are merely compiled 
from the writings of others. Free use lias been made of 
the writings of all the mo4 prominent American ento- 
mologists. Where the treatment of a group of insects has 
been largely drawn from one or two sources, they will often 
be indicated by quotations in the text. 

Many of the following (diapters or parts of them have 
previously appeared in various a, gricultural journals during 
the past three or four years, to the editoi-s of which the 
author desires to express his thanks for their courtesy in 
allowing him to here republi.sh them: namely, The Country 
(rentlpinan, The Farmers" Ihoiew, Farm and Fireside, 
Farm News, The National Kural, Texas Farm and Ranch, 
The American Agriculturist, Idle National Stockman and 
Farmer, and Tdie I’ractical Farmer. 

The author is particularly indebted to Prof. M. V. 
Slingerland, of Cornell Fniversity, for kindly reading 
portions of the maniiscrijit and for several suggestions of 
value; to Dr. L. 0. Howaird for assistance in part of (diap- 
ter X ; and to his wife, Anna Cecilia Sanderson, for a large 
amount of clerical assistance. 

E Dw'Iuht Saxdcrson. 


i\EWARk, DJ£L , FVbruary, 1901 
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INSECTS TNJUKIOUS TO STAPLE CROPS 


CHAPTER 1. 

TN.TUPY DONE STAPLE PROPS liV INSECT PESTS 

E\ Ell since the plague of locusts in the time of the 
Pharaohs, insects have maintained a continual opposition 
to agriculture. History is replete with accounts of insect 
scourges and the enormous losses occasioned by them. 
And instead of diminishing with the advancement in agri- 
cultural methods, injurious insects have undoubtedly be- 
come both more numerous and more destructive in modern 
times. Every now and then we hear of communities 
assembling for prayer and fasting to appease the Almighty, 
whose wrath has liurled a new insect plague against them. 
But a little reflection will show that tbe^'e scourges are 
entirely due to natural causes. In fact such injuries are 
very largely due to man himself, who, in trying to subdue 
Nature by the clearing and cultivation of the land, has 
deprived the iiisects of their natural food. Thus they must 
needs feed upon that which is substituted by him, and as 
it is less abundant than the former wild vegetation, the 
number of insects and the injuries they inflict are more 
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upparent. But the native insects arc by no means entirely 
res})onsib]e for this condition. Foreign insects are con- 
stantly being imported in one way or another, sometimes 
already being established pests in other lands and some- 
times only becoming so under their new surroundings. 
These are even more injurious than those native, tor 
wliereas many ot our native birds, insects, and diseases 
constantly prey upon native insects and thus keep their 
numbers in check, the enemies of imported pests rarely 
accoinpany them, and they thus increase at an alarming 
rate and do (mormons damage liefore they are attacked by 
the natural enemu's of similar native jiests. 

American farmers have learned from sad experience 
of the severe losses occasioned by iiisecds, but few realize 
their enormity when considered as a whole. Several cal- 
(mlations of tli(*se losses have been made by competent 
authorities, who pra(*tically agree that one-tenth of the 
total agricultural product of the rnitcMl St.itcN or ^dOO,- 
000,000, is but a conservative estimate of the loss annually 
sustained by this country. But when this «1atement has 
occasionally been made by the author it has been met with 
a look of incredulity which very plainly indicated that he 
was thought to have a very elastic imagination. A careful 
collection of such data as may be confided in as accurate 
shows that tlie above estimate is entirely correct. Con- 
siderably over oiu'-half of this loss is upon the sta])le erojis, 
the remainder being uiion truck crops, fruits, domestic 
animals, and timber. 

Growing Cereals. — Probably no otlier insect does so 
wide-spread damage as the Hessian Fly, attacking our chief 
staple, wheat, as well as rye and barley One-tenth of 
the whole crop, valued at ^40,000,000, is generally con- 
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fedcnl to he destroyed by this pest every year, and in 
eertain sections the loss often amounts to from 30 to 50 
per cent If the loss to rve and barley be put at oiie- 
fourtli the loss of wheat, it amounts to about ij!!. 000, 000. 
From various estimates made at different times during 
that ])oriod. Prof V M. Webster states that ^(,‘330,000,000 
re])resents the loss from the depredations of the Phinch- 
bug since 1<S50, or 4(7,000,000 per annum, whicli lias been 
largely confined to the States of the Mississipj)! Valley. 
(\)rii has a host of insect enemies Fref|uently the Corn 
Hoot-worm has damaged the croji to the extent of 10 to 
30 per cent in many of the largest corn-growing States. 
The annual loss on this croj) due to insects is certainlv 
not under ,7 per cent, or 137,000,000. Thus with only 
the al)oV(‘ figures we see an annual loss of 4(85,000,000 
ujion glowing cereals. 

Stored Grain. — But stored gram lias its insei't pests also, 
which are especially inpirioiis in the South Mr. F. 11. 
Chittenden, of the IT S. Department of Agriculture, places 
the loss on stored corn in the seyen (liilf States at 
4(30,000,000, or 30 per cent of their crop. If only one- 
fourth of this amount, or 5 per cent, of the rest of the 
country’s stored corn were thus lost, it would amount to 
i40,000,000 Twenty million dollars, or 3 per cent of the 
value of all other stored gram, certainly no more than 
cover the loss suhtained upon it and other stored products 
subject to insect pests, which giyes an ajiiiroximato total 
of 4(00, 000, 000 damage to stored products. 

Grass and Hay.-— A host of grass and clover insects 
damage the fiay crop. Half a million dollars haye fre- 
quently been given as the lo.ss sustained from the Army- 
worm alone iii individual Slates. Phve ])cr cent of the 
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hay crop, or 000,000, fairly roj)reseiits the loss upon 
this crop and pasture-lands due to insects. 

Cotton. — The cotton-plant has a number of serious 
enemies, of which the Cotton-worm, Boll-worm, and Boll- 
weevil are the worst. In IHHO the United States Eiito- 
mologiijal Commission valued the annual ravages of the 
Cotton-worm at 130,000,000, but, thanks to their careful 
study of the pest, the damage done by it has been greatly 
lessened in recent years. But the Boll-weevil has now 
presented itself in dVxas. In 1804 it damaged the Texas 
crop to the extent of $8,000,000, and its injuries iire not 
reported as having diminished Thus $10,000,000 must 
be a low estimate for the insect dejiredatioiis njioii cotton. 

Tobacco. — The tobac(*o crop, valued at $25,00o,000, has 
a horde of insect enemies at all stages of its existence, 
which will easily consume 8 per cent of it, or $;i,000,000. 

Potatoes. — The Ckilorado Potato-beetle does not do that 
crop so serious an injury as formerly, but some new 
enemies to it have apjieared, and a loss of $10,000,000, 
or about 0 per cent of the value of that crop, is un- 
doubtedly caused by our six-legged foes. 

Surely, when we include the injury done to fruits, truck 
crops, domestic animals, and timber, $300,000,000 is a 
conservative estimate of the priee these ajiparently insig- 
nificant little insects are annually costing this country. 

Yet there is another aspect to the matter. “ One man’s 
loss 18 another man’s gain ” is never more true than as 
regards these losses occasioned by insects. For, through 
wide-spread injury by them, prices rise; while if these 
injuries were not done and correspondingly large crops 
were placed upon the market, prices must surely fail. 
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These estimates of losses due to insects are then very 
largely comparative. Yet, to a large extent, they are still 
real losses, the same as are those occasioned by fire and 
storm. For though a small crop may bring better prices, 
it is usually at the expense of individuals or communities 
which have sustained exceptionally heavy losses. Were 
these losses evenly distributed among all those producing 
a given crop, there would be no real hardship to them; 
but such IS by no means the case. 

All this, then, goes to emphasize the fact that the suc- 
cessful farmer — as tlie successful man in any other trade 
or profession — is the one who is able to overcome obstacles 
which, though possibly ruining his neighbor, are making 
a good market for his special crop And these insect 
pests can be largely overi'omc. The millennium will doubt- 
less come before the farmer will be able to stop fighting 
them, but a. large iiart of the damage by them can be pre- 
vented at a cost which renders it profitable. Eational 
methods of general farm practice with the proper use of 
apparatus and insecticides, even such as arc now known, 
and in which improvements are being constantly made, if 
intelligently used by American farmers, would save to 
them fully two-thirds of this enormous loss. 
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STRUCTURE AND DEVELOPMENT OF INSECTS 

Tiik more experience the farmer has with insect pests, 
the more he comes to realize that if he would successfully 
comhat them, he must have a certain amount of necessary 
knowledge concerning their structure and growth. 

In general, the ariipial means which may be effectually 
used to combat an insect pest will very largely depend 
upon the anatomical structure of the insect, while control 
bv general metliods of cuJfnrv will depend upon a knowl- 
edge of the peculiarities of its life-history. 

The value of a proper understanding of these important 
factors in insect control is therefore apparent. 

General Structure of an Insect. 

The body of an insect is composed of three separate 
parts, the head, thorax, and abdomen (Eig. 1), each of 
which IS com])osed of several rings or segments. To the 
head are attached the jointed antenna?, or feelers, the 
compound eyes, and the mouth-parts, which are described 
below. Each of the three segments of the thorax bears a 
pair of legs, and adult insects usually possess one or two 
pairs of wings upon the last two segments of the thorax. 
The abdomen is composed of nine or ten segments, but 
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bears no appendages save the ovipositor of the females of 
certain orders. 

Harvest-mites, or “daddy-long-legs,^’ sow-hugs, thou- 
sand-legged worms, and similar vermin are often popularly 
called insects, hut all of them can readily he distinguished 
from true insects by their possessing more than six legs, 



Pig 1 —Honey-bee, showing three principal regions of the body 
of an insect —h, head, th , thorax, al)d , abdomen (Original ) 

the harvest-mites and sjiiders having eight and the others 
many more. 


How Insects Grow. 

With rare exceptions insects hatch from eggs hud by 
the adult females. Upon hatching they are but little 
larger than the eggs, and often bear but little resemblance 
to their parents. Thus tlie young caterpillar would never 
be recognized as the immature stage of the butterfly by 
one unfamiliar with its transformations. Grasshoppers 
and some other insects, however, upon hatching from the 
egg bear a marked resemblance to the adult form, except 
that they lack wings. 
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Complete Metamorplmu.—Vywi lot ns return to the cater- 
pillar and follow it through its short but interesting lift*. 
Upon hatching from the egg it at once commences to feed 
and growls very rajmlly. But before long an obstacle to 
further growth arises. Unlike higher animals, insects 
})os8ess no internal skeleton or framework for the organs 
of the body, but the outer skin becomes hardened and to 
it the musides and ligaments are attached. This harden- 
ing of the skin is best s(‘en in the horny wing-covcrs of the 
beetles and is due to the secretion of a hard substance 
called cliitin. This (diitin is se(*reted by all ])arts of the 
skin in greater or less degree, and thus forms a sort of 
shell for the whole body. Though this hardening is not 
so apparent in larvie as in aclult insects, it is always 
present, and it is for this reason that when the young 
caterpillar has made a certain growth it is forced to shed 
its skin, which refuses to expand further, in order to 
develop more fully. I'hus the skins of insects are shed 
several times (see Fig. 2, I ), — usually live or six, but 
sometimes as many as twenty, — this jirocess being known 
as “molting.^’ During its life as a cater])illar, which is 
called the “larval stage,” and during which it is called a 
“larva,” it is an elongate, worm-like cieature, with six 
short, jointed legs on the three thoracic segments, a jiair 
of fleshy false legs or pro-legs on the last abdominal seg- 
ment, and })robably several pairs of pro-legs between these 
and the true legs No traces of wings can be seen, but the 
body is often covered with hairs, spines, or warty tubercles. 

But with the next molt the insect clianges m appearance 
most radically, becoming a pupa, or chrysalis as this stage 
is termed for butterflies. During the pupal stage the 
insect remains dormant either in a small cell slightly under 
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the Fiirffiee of the earth, or in a. silken eoeoon spun by the 
caterj)illar, or merely altaelied to the food-plant by a 



Fig 2 —Complete MetamorphOBis The different stages of the 
Corn Eai-worra {Heliotlm armtger Hubn \ a, eggs on corn- 
silk, h, the first tin ee larval stages, c, pupa from below , d, same 
fioin above, e, adult iiiotL— all enlarged; b, about twice natu- 
ral size. (Oiigiual) 

strand of silk or the cast larval skin. In many of the 
Diptera, — thg order including flies, mosquitoes, gnats, etc., 
—however, the last larval skin is not shed, but hardens 
and forms a case — called a piiparium— within which the 
pupal stage is passed. 
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The typical pupa (Fig. 2, r, d) of a butterfly or motli is 
ot a more or less oval shape, rather resembling the adult 
insect than the larva, with the wings and anteniue tightly 
folded at the sides, the legs drawn up snugly together under 
them, and the head and mouth-parts bent upon the breaht, 
or sternum, lint all of these parts are not always recog- 
nizable, the legs and mouth-parts being sometimes lacking. 
Gradually the adult insect develops, and at last the piijial 
skin IS broken open and tlie airy butterfly emerges to enjoy 
a short life and perpetuate the specie-. Such a si'ries of 
transformations is that commonly found among butter- 
flies and motlis (Lepidoptera), lieetles (Ooleoptera), flies 
(Diptera), and bees (llymenoptera), and is known as a 
coiiiplefr metaniM All of these iii'^ects normally pass 

through four stages, the egg, larva, pu})i, and adult. 

JiicoinpJ(‘/(‘ Me/dinorpho^h . — In contrast to this mode of 
development is that of the giu-sliojipers (Orthoptera), bugs 
(Ilem]])tera), and some other injects As already stated 
these are much like the adult upon emerging from the 
egg. With each molt they become larger and small wung- 
like pads gradually ajipear on the sides of tlie thorax. 
There is no dormant or pujml stage, the adult insect 
dilTering from tlie previous stages in having fully develojied 
wings, being larger, and often by an accomjianying change 
of markings The immature' stages of sucli insects are 
called upuijdis, and this develojmu'iit an iniunijdvtc mefa- 
viorphosis, having but three stages, the egg, nymph, and 
adult (Fig. d). 

The time occupied by the complete bfe-cycle of an msc'ct 
varies from a week or ten days lor the idant-lice to thirteen 
or seventeen years for some (hcadas, and is entirely 
dependent upon the habit of the species and the climate. 
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A oorrect knowledge of the exact time and conditions 
under which the transformations occur for each individual 



Fig H — Iiic(>mj)letc Metamorphosis of a Bug [Brachymena Jf.-pudu- 
laid) a, egg^ h adult bug, c, dilTcieiit stages of young bugs 
01 nyinplis (Oiiginal ) 

insect jiest is therefore often most essential when seeking 
means for its control. 

How Insects Feed. 

The material to be used in combating a given insect is 
almost entirely dcjicndent ujion tlie structure ot its mouth- 
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parts. Much Pans j^rccii is wasted ujxiii iiise(‘ts unable 
to eat it and winch it Mill, therefore, never kill. 

Insects may be roughly divided into two classes, tlioM> 
which bite and those wdiieh suck their food. Among the 
tormer are the beetles, grasshojipers, the lame of biittci- 
flies and motJis, and the Ian a* of saw-hies; and among t,}a‘ 



Fio 4 -Front-view Face of Grasshopper {Schiztocercn nmeuatnif) 
nut , Jin'eiina, oe , ocellus, ey , eye, cl , ( h pens, Iht , lahiuiu, oi 
uppei lip, mv p , ina\illaiy jialpus, lab p , labial jialpus, c/al , 
galea, lobe ot niaxilla, lab , labium, oi undvi Ii]). (Oiigiiial ) 


latter are butterflies, flies, bees, and bugs, while the lai’Mc 
of most flies and bees do not jmssess mouth-iiarts homol- 
ogous ivith those of the above. 

Biting Mouth-parts, — Mouth-parts ty})ical of thosi' of 
biting insects are easily seen m the grasshoiijier (Figs. 4, 5, 
and C). In brief, they consibt of an u})])er and a lower 
lip, between Avliich are two pairs of jaM^s which work trans- 
versely. The upjier ])air of jaxvs, or mandibtvs (mil.), an* 
stout, sliort, and horny, usually shaipeiied at the tif), 
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slightly semted at the margins, and flattened at the base. 
The lower pair of jaws, or mtmllm (mj.), are longer, not 
so strong, and to each of them is attached an accessory 
lobe, and a jointed style called a palpus or feeler. At each 



Fio 5 —Mouth pnits of Grasshopper, sepaiutcd lo show position and 
iclatioii, u, fiotii aho\e liie inoulh, />, lookniff into the mouth, 
c tiom i)('low the inoulh Ihr , lahrum, oi uppei li]), md , man- 
dible oi bitinir-)fi\\ mf . inuMlhi, or seeoiid jaw, lab, labium, 
01 undei lit- hi/p , hypophai>n\, or tongue, mx }> , maxillary 
palpus (Oniiinal ) 

side of the lower lip is another palpus, these palpi being 
sensory organs. 

Sttcknig MoutJi-jhiifs — In the sucking insects those 
mouth-parts are prolonged into a tube tlirough which the 
juices of the food plant — or anmuil — are sucked. In the 
plaiit-iice and other bugs the lower lip is elongated so that 
it forms a tulie. and the maMllrp and mandibles consist of 
long hair-like bristles, or set<e, enclosed within this tube 
(Fig. 7). The tij) of this beak is rested upon the surtace 
of a leaf mtQ which the setie are thrust, lacerating the 
tissue, and by a pumping inocess of the mouth the juices 
are sucked up through the beak. The structure of the 
mouth-jiarts of the various orders of sucking insects varies 
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considerably, but all agree in that their food must be 
sucked up in a liquid state. Any application of a poison - 



Fig G — Cicada, showing Mouth-paits of a ling, a Sucking Insect 
a, seen fioni below, beak or rostnuri {ro G ) leposing between 
forelegs, b, head removed, e, eye labrum, md , mnn 

dible-setie, nu , maxillary setiv, lab , labium (Original ) 

ous sjirii} to the surface of foliage will be of no hyuiI 
against them, thoiigli sure death to most biting insects 




STUUCTUllE AND DEVELOPMENT OF INSECTS. 15 


which chew the leaves, and sucking insects must therefore 
be killed by other means. 

How Insects Breathe. 

In the side of one thoracic segment and each abdominal 
segment except the last, of a caterpillar or larva, is a small 



Fig 7 —Mouth parts of a Plant-louse, a, the lointed beak, h, the 
lancets, much enlarged, c, antenna, d, foot (After J H 
Hniith ) 

oval sjiot, in the centre of which is a slit closed by two 
membranous lips. These apertures are called spiracles or 
stigmata (Fig. 8, and are the openings of the 

respiratory system. Similar oi>enings are to be found in 
all insects, though not so easily seen in the adults. Con- 
necting these spiracles is a pair of tubes on each side of 
the body, throughout its length, from which branch off 
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smaller tubes to all of its orj^aiis and tissues. Fresh air is 
thus inhaled to all parts of the body through these tubes 
(Fig. 8, tr). 



Fio 8 —Diagram of tracheal or breathing sy'?tem of an Insect 
the ten pans of spiiacles, A, head, 7?,_„ the three seg. 
nients of the thorax, 7r,theUAo main tracheal trunks, tn , 
tiatliea leading from the mam trunk to the spiiaclc, Uu , tia- 
chea (oiiuccting the Uao main trachea, tri , visceral trachea, 
iro , Aintral tiachea, tr , tlie anteiior termination ol the tia- 
(hea, g -g , nerve-cord Acith ganglia toAAhidi go blanches of 
the visceral trachea, au , eyes, a, antennae, p, palpi, in, man- 
dibles, bases of the legs (Aftei Kolbe ) 


The blood of insects does not cireuliite through any 
system of tubes as it does in the higher animals. Along 
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the middle of the back, above the alimentary canal, is a 
long tube popularly called the heart (Fig. 9, h\ Fig. 10, 
dv), ^I’his heart is composed of a number of chambers 
ea(*h of winch is funished with side valves for admitting 
blood from the body-cavity. The blood coming into the 
heart from the body cavity is proptdled forward toward 
the head, where it again flows into the Ixidy-cavity. Thus 
various curri'uts of blood are muiiitaiiied throughout the 



Fio y —Ideal settion tlnoui>li aii insect a, ahinentaiy canal, h, 
lieail, a, nerve-cord, slii;nmla /, tiaeheal tubes, le^s, w, 
wings (Fioni Kiverside JNal History ) 

body, but other than the heart there is no system of blood- 
vessels, the blood merely tilling the body cavity around 
and through the various oigans and tissues. Constaiuly 
flowing around the respiratory tubes or trachea, the blood 
is quickly and thoroughly purified, though the exact 
manner in which this is done is not definitely known. 
The respiratory system has absolutely no eonnection with 
the mouth or pharynx (Fig. 10, ph), as have the lungs of 
the higher animals, and if an insect is to be suffocated, it 
must be done by closing the spiracles. It is in this way 



18 


INSECTS INJURIOUS TO STAPLE CROPS. 


that tobacco-dust, lime, pm^tlinmi, and similar insecti- 
cides kill sucking insects by penetrating the sjuracles and 
choking the tracheal system. Whale-oil soap, kerosene 
emulsion, and the other “contact" insecticides, or “irri- 
tants," may also stop up the spiracles and thus cause 
death, hut they act chiefly as “irritants," penetrating the 



Fig 10 —Internal Anatomy of Silkworm A, tlie upper, or dorsal, 
body-\\ all seen from within, B, the back of the silkworm re- 
moved, showmfi alimentary canal C, alimentary ( anal removed, 
showing nenous system and true heal trunks, O' , tiachea, d v , 
dorsal vessel or heart, ph , jdiHiyuv or moutli, «>/ , supra- 
(esophageal ganglion, «p up, spiiacles or bieathmg-pores, n, 
nerve-cord, tr i , tracheal trunk, (m , tt'so])hagus oi throat, cr , 
crop, . silk-gland, pi-o , provent nculusoi grmding-stomach, 
»t , stomach h t , hind-mtestine (Photo by authoi fiom Azouv 
model ) 

skin and thus killing the insect. When insects are killed 
by means of a gas such as carbon bisulfide or ludrocyanic 
acid gas, they are truly asphyxiated by a substitution of 
these gases for air, the same as are higher animals by the 
use of anaesthetics, 
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Though arsenical poisons are generally used as sprays 
for biting insects, soft-bodied eaterpillars and similar larvae 
are often killed by the use of contact insecticides, which 
affect them the same as sucking insects. 

The reader will observe that, almost without exception, 
then medics ad\ised for different insect pests in the fol- 
lowing ])ages are deterimned bvsome jieciiliaritv, either of 
structure or develojmient, ot the insect to be combated. 



CHAPTER HI. 


GENERAL FARM METHODS AGAlINST JNSEGT PESTS 

Jn' t]io following pagos artificial nieaiii! of coniliatiiig 
insect pests, such as spraying with insecticides, are not 
as often the remedies or preventives given as those which 
consist of some method of general farm practice. That 
such sliould he tlie case is but natural, for the stajiie crojis, 
being cultivated in large areas, can haidlv be treated with 
sprays or nu'chanical devices, in many instances, with any 
degree of profit, ddie best methods to (‘inploy against 
most of the insects alTecting the staple crops are what 
might be termed cultural methods consisting of some 
mode of culture or handling the crop which fatally intci- 
feres with Hie develojnnent of a given insect jiest Sucli 
treatment is far less sinijde in many instaaices, llo^^e^er, 
than tlie use of a spray-pump or ])owder-gun. In the 
lat ter easi' the farmer merely waits until lu* observes a ciop 
being injured and then with a liberal apjdication of poison 
destioys his insect enemies; but in using the foriner 
method he must have a more or less accurate knowle<lge 
of the life-hiHory of the insect which he wishes to combat 
It will also be necessary for him to observe or ascertain 
the usual dates of the transformations of various insects 
for his particular localitv, as they vary considerablv for 
different latitudes and altitudes, and to make due .allow- 
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ance for any variation of these dates on aopoiint of the 
lieculiarities of the indi\idual season. 

Looking Ahead. — Few farmers, in planning the manage- 
ment of their land and erops for the eoniing season, con- 
sider the cffeot Avhieh any given procedure will have upon 
the injurious insects witli whieli tliey may ha\c to contend. 
A field vliicli has for several years been in Avheat, corn, or 
tobacco maybe sown with some cdher crop for the sake 
of soil improvement, or may even be favored with a green- 
manuring of r\e, (Timson clo\er, or cow-peas; but Jiow 
often IS it considered neces.siry to rotate crops in order to 
lessen insect ])ests In most cases the answer w'ould 
doubtless be, “Not until some noticeable loss lias been 
suffered from their injuries." That this is a mistake miiy 
be seen from a brief sur\ey of the best metliods for com- 
bating our worst insect jiests. 

For this purpose let us take the list of sixty-three insects 
given in the Year Book of the Fnded States l)e])artment 
of Agriculture for 18bS as a basis, it being carefully com- 
piled by cx])ericnced entomologists. 

But in passing, though foreign to our theme, it may be 
interesting to note that of these sixty-thrce insects twenty- 
seven have been imported from foreign climes, thirty-one 
are native, and four are of doubtful origin, so that we can 
correctly say that fully one-half of our worst inset't pests 
are imported. Among those native to the United States 
are the (diinch-bug. Corn Boot-wmrm, Cutworms, Locusts, 
and Colorado Potato- beetle, while among those imported 
are the Angitmois Gram-moth, Gypsy Moth, Codling- 
moth, Cotton worm, Sugar-cane Borer, Grain Weevils, 
Hessian Fly, and 8an Jose Scale. 

Of these sixty-three pests eight infest stored grains and 
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lioiiseliold goods, and may be exterminated by the fumes 
of oarbon bisulfide; and five are inserts affecting cattle, 
and are combated with various washes. 

Thus only fifty are really to be considered insects of the 
farm crops. Of these, three are controlled by ditching,’' 
three by mechanical means or devices, and for two of them 
hydrocyanic acid gas is sure death, while a spray of whale- 
oil soap IS advisable for two others, a spray of kerosene 
emulsion for six, and of Paris green or London purple for 
fifteen, these sprays, etc., being used largely for orchard 
])ests, which conqiriso eighteen of the fifty. But for the 
control of many of the insect pests affecting the staple 
crops, and which are, therefore, of the greatest economic 
imjiortance, we have so far been unable to devise anything 
better than a judicious manipulation of purely natural 
agents, and for the control of twenty-three of the fifty 
farm insects listed, or nearly one-half, and 75 per cent of 
those outside the orchard, such methods must be mainly 
relied upon. 


Clean Farming. 

After a croji has been harvested, there is usually some 
portion of it which is allowed to remain on the land. In 
tliis refuse tlic insects peculiar to the crop often go on 
multiplying until winter, and greater damage to the crop 
in the following year is therefore probable. Thus the 
Wheat Joint-worm and the Com Stalk-borer both winter m 
the stubble of those crops, the Potato Stalk-borer remains 
for some time in the vines, and numerous other cases 
might be cited. It is therefore of importance in our war- 
fare against insect pests that the remains of a crop, 
stubble, vines, leaves, or stumps, as it may be, should be 
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removed from the field as soon after it is harvested as 
possible Such material allowed to remain in the field 
also furnishes the adult inseets an excellent place in which 
to hibernate over winter Much can be done to rid a field 
of insects by cleaning it s(> thoroughly as to deprive them 
of shelter during the winter, during which time they 
hib(‘rnate under all sorts of rubbish, grass, find weeds, in 
fence-rails, loos(' liark of trees, etc. This fact may also 
often be utilized by first carefully cleaning a field and then 
leaving one or two piles of rubbish in which various insects 
will assemble during the winter, when they can be easily 
caught by burning the whole. Such a trap will be more 
etfectual in catching the insects affecting truck crops than 
those of the stajile cro])S 

Weeds. 

Hut even when all the piles of litter and rubbish have 
been carefully cleared u]) many of our native insects will 
merely leave them for some common weed u])on w'hich 
they will Iced and lireed during the season, and, if it should 
be earlier tlian the cultivated crop, will continue upon it 
the following spring until the cultivated croj) is to be 
secured tor food. *• Volunteer *’ jilants should be included 
-with weeds in this connection, as they frequently serve the 
same jiurpose Tims the (Cotton Boll-weevil feeds upon 
volunteer cotton during the spring, and the Hessian T’ly 
on the volunteer wheat during late summer, while the 
Corn Root-louse lives on the roots of the smart-weed 
until corn is out of the ground. Then, too, many in- 
jurious insects teed in the larval or adult stage upon some 
common weed, \shile in the other stage they are injurious 
to a cultivated cro}) The flea-beetles thus feed upon the 
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roots of Solonaceous weeds during the larval stage, and 
attack all sorts of garden and truck crops as adults; one of 
the Corn Bill-bugs lives in the roots of a wild grass as a 
larva, but is injurious to corn as a beetle. The weeder 
can, therefore, be occasionally used as an msectieide as 
effectually as the spray-pump. 

Burning. 

To start a prairie fire in order to destroy all the insect 
life of the })lain might prove to be poor policy, but the 
careful use of the torch has a distinct place n])on the faim 
in controlling its insect foes. The burning over of stubble 
and grass land will very largely aid in or secure the entire 
extermination of Army-worms, Crunch-bugs, Locusts, 
and Wheat Joint-worms. Haking up and burning the 
vines will be excellent practice against the Squash-borer, 
Squash-bug, Potato Stalk-borer, and Hop Plant-louse, 
while the removal and burning of all wild plum-trees in 
their vicinity will greatly lessen the damage to hops by 
the latter pest. 

Deep Fall Plowing, 

Deep fall plowing is being increasingly recommended 
for the redaction of many pests, and will be found to bo 
of advantage for the Corn Stalk-borer, (k)rn Ear-worm, 
Cutworms, Locusts, and Wireworms. In both burning 
and fall plowing the object is to kill that stage in which 
the insect jiasses the winter. 

But this method does not affect all of these insects in 
the same manner Some insects will be destroyed by 
having the cells in which they have gone to pass the winter 
broken up, and being tlirown up to the surface, they will 
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be killed by the weather before ilicy aj^ain provide them- 
selves with winter (piarters Amoiij? these are those which 
hibernate over winter as larva*, and those whi(*h pass it in 
the pupal stage. Among tlie former may be mentioned 
the Cutworms and the Corn Stalk' or Sugar-oane^boror 
larva*. Of those passing the winter as pupa*, the Corn 
Ear-worm is a good exarnph* It goes into the pupal stage 
in the lall, and this method ot breaking up the pupal cells 
IS pnetieally the only wav of eombating it ujton corn land. 

But whereas some insects are destroyt'd by exposing 
them on tin* surface, others may be literally buried alive 
and thus killed Om* of the best iiistauees of the value of 
fall plowing in this way is in the destruction of grass- 
lioppei’h’ eggs If they be turned under to the depth of 
five or six inches after thev are laid in the fall, the young 
hatching from them in the spring will be utterly unable 
to regain the surface and will thus be smothered to death. 
Other insects whi(*h pass the winter in the pupal stage, 
but whose pujiie are encased in a tough cell not easily 
broken open, may also be killed by being turned under in 
this manner In fact, even adult insects may be so 
handled. After the ])lants are all thrown out of the ground 
in November the adults of tlie Mexican Cotton Boll-weevil 
can be readily caught in this way and plowed under so 
deeply that they can never regain the surface. Young 
grasshoppers are also destroyed in a similar manner just 
after they have emerged from the eggs in the spring. 

It is a homely, common-sense method, but with a correct 
understanding of their life-histones it may be used to 
good advantage against many of our most common and 
injurious insects. 
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Drainage. 

The Rioe-weevil ean be largely controlled by })roper 
drainage, and the C'orn Rill-bngs are usually iiijiirioiL^ 
only on land adjacent to or rccentl\ reclaimed from swam}) 
land, and disappear with the introduction of jiropcw 
d rainage. 

Fertilizers. 

In general, land covered with barnyard manure ])resents 
more favorable conditions for Ibe d(‘^clo])ment ol insects 
than that fertilized Mitb mineral fertilizers, sometimes 
furnishing them food and alwavs affording a good shelter 
for the cold of winter. On tin* other hand, it is claimed 
that kainit, lime, and nitrate of soda ari* oftim of consider- 
able ^allle in controlling, driving out, or ])r(‘^entlng the 
attacks of insects. A liberal a])|)lication of fertilizers in 
any form will alwavs be of great \alue in {ireNcnting loss 
from root-feeding insects bv enabling the plant to ontiTow 
the injury and mature fruit iii s}nte of it. 

Poultry. 

A flock of chickens or turkeys following the plow will 
pick up a great many White Orubs and (hitworms and can 
readily be trained to this — for them — rather jihaisant task. 
In many tobacco-growing sections large flocks of turkeys 
are raised esjieeially for destroying the Tobacco Horn- 
worm and are slowly driven through the toliacco-Helds 
several times a day. 

Trap Crops. 

Doubtless the reason that trap crops are not more in 
favor Y/ith the farmer is because their successful use 
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re(juires more or less (>f ii kiiowled^^e of tlie life-history and 
habits of tile pest to he caught; yet this is easily acquired 
by a little obcervatioii and reading, and the men who 
combat these jiests successfully are those mIio have such a 
knowledge of them. I^et us consider, then, one or two of 
the more im])ortant ca.'^esMhere this principle may be used 
to ad\antage 

The Harlequin Habbage-bug is a southern insect, but 
it has recently been tound iii southern Pennsylvania and 
seems to be grad nail v Moiking northward. When this 
ins(*ct has succeeded in reaching the cabbage-field it is an 
exceedingly difficult matter to prevent seiious injim’ by it. 
If, ho\\e\er, a cro]) of early kale is planted the jirevious 
tail, the bugs vliich hibernate o\er winter Mill attack it in 
tile spiing. and mavthen be killed by spraying them with 
pure kerosene, and the danger to the cabbage crop be thus 
largely a\erted 

The t’orn Kar-\u)rm, Tomato-worm, Toba(*eo Bud- 
worm, or Cotton Boll-worm, as it i^ \ariously known in 
different sections (d' the counir\, according to the crop 
which it mo.'xt commonh infests, is one whudi mufrt be 
treated almost eiitireh bv means of a trap crop of corn, 
rnfortiinately for that ])lant, however, this method can- 
not, of course, be of use in protecting the corn-field, w here 
it must be controlled as best it may by breaking up the 
cells of the hibernating pup<T by late fall plowing. But 
as corn is the tavorite food of the worms, and the moths 
wnll invariably deposit their eggs in its silk, tobacco, 
cotton, and possibly tomatoes may be largely protected 
by a jiroper handling of the corn crop By planting an 
early crop of corn, the moths will deposit their eggs in the 
silk; and before the w^orms have become full grown it 
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should be cut and fed to stock. Another crop should have 
been planted near In, or in alternate rows with the 
previous one, so as to mature a little later, and it should 
be handled in the same manner. Even a third will jirove 
to be of considerable value. In this Wii\ the woims will 
be trapjied in the corn, and the more \aluabl(‘ cro]) }»ro- 
tected. Sweet (‘orn is the bcbt to u.se, and a few fetrij)S Will 
often be found to be of great Aalue when jiroperly u&ed. 

Numerous other instanceb of the successful ap])lication 
of this principle might be cited, and several are mentioned 
under the discussion of iiidii idiial insects. With a correct 
knowledge of the habits of a given ])C!«t, the ingenious 
farmer will often find the method one of great value. 

Time of Planting. 

The proper time of planting is of importance in the 
protection of many cro])b from insect attacks. Late-sown 
wheat is usually exempt from the attack of the llessian 
Fly. Late-planted com is much less afiected by the 
8talk-borer than that planted earlier in the season. 

Rotation. 

A very important, if not indeed the most important, 
factor in insect control is the rotation of crops in siicli a 
manner that no single crop shall be continuously grown 
on the same land, or any two crops nearly related botani- 
cally. Allowing land to remain in meadow for some time 
forms a breeding-ground for White Grubs, Cutworms, and 
Wireworms, and if it is then desirable to cultivate the land, 
it should be planted in potatoes or some such crop 
unrelated to the grasses. It may then be planted with 
small grains, and then with corn; for if the number of 
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these inseets in the grass land bo at onee concentrated 
upon tno comparatively few corn plants, the injury will be 
much more severe ihan if the change be a gradual one, 
with first a crop not ol the grass family which would be 
largely immune from their attacks, and then a small grain. 
The value of rotation is possibly best illustrated in the case 
of the AVestern CV)rn Root-worm, which is never injurious 
to corn after the land has been in a small gram or clover. 
'J'he Hessian Fly, AVheat Isosoma, AVheat Plant-louse, 
AVireworms, and many other of our wor^t pests may be 
largely controlled by a rapid rotation, and their increase 
and consequent dejiredations are \ery often due almost 
entirely to a lack of siudi practice, which is also of the 
utmost imi)ortaiice in pre\enting soil dei)letion. 

Thus a proi)er ui der^tandlng of the pests with which 
he has to deal and a timely consideration and application 
of these homely methods may be of the greatest value, 
and indeed often the only a\ailable means for the control 
of the larger part of the insect enemies of the general 
farmer. 



OKAPTKR IV. 

BENEFK’IAL INSECTS, PRED.U’EorS AND PARASITIC 

Ladybird-beetles. 

Aftkh his strawberries have been ruined by the Straw- 
berry-weevil, the trardeii truck liy (bitworms, the wlieat 
despoiled by the lles.*^^!! Fly, the melon-patch fallen a 
prey to plaiit-licc, and the fruit croj) has been a failure on 
account of the Codliiig-nioth, Plum C'urciilio, and San 
Jose Scale, it is scarcely snrprisin^r that the farmer does 
as one of my accpiaintances did and ‘^orders the hands to 
kill eNcrvthin^ that crawls.*’ 

But such would be entirely too heroic a measure, and 
if strictly adhered to the remedy would be as bad as the 
disease, for it would mean not only useless labor, but the 
destruction of the most effective means whereby insect 
pests are held in check. We pride ourselves — and justly 
— that with our Paris green and kerosene sprays and gas 
tent most of the crojis can be effectually protected; but 
were it not for those other insects which feed upon these 
injurious forms, what an enormous and, in some instances, 
almost futile task it would be’ 

Among these beneficial insects the little Ladybird- 
beetles of the family Comnelhdip are entitled to be in the 
first rank. Almost all the beetles and larvie feed upon 
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plant-lice and scale insecth. 01 such \alue are those 
feeding u})on scale insectb that not many years ago a large 
number of Australian species were imported into California 
that they might prey upon the San Jose and other scales. 
One of these ^^as eminently successful and almost com- 
pletely destroyed the Cottony Cushion-scale. 

Of those feeding upon plant-lice, one of the most 
common is the ^ me spotted Ladybird {f'ornvrlla iwrem- 
liotafa). This bci^tle is about one-lourth ot an inch long, 
with black head and bod\. The wing-covers are orange- 
yellow marked w'ltli nine bla< k s})ot& — four on eaidi side 
and one on the central suture. The larva has been fancied 
to resemble a nimiatiire alligator, it is iieaily twice as 
long as wide, almost black, marked w'lth bluish and orange 
spots, and has long legs, which carrv it around quite 
rapidly. The beetles hibernati* during the winter and 
come forth in the s])ring and lay their eggs wherever the 
voiing wnll be able to lind food when tliey hatch When 
the larva has satisfied its ravenous appetite and become 
full grown it fastens itself to the food-jibint — sei'ii'ingly 
by its tail, if such a term might be allowed, —traiisfoims 
to the pu])a, and in a week or ten days the adult beetle 
emerges from the jiiipal skin. This life- cycle is repeated 
several times during the summer season, before the fall 
brood turns into winter quarters. 

Another very common form among })lant-lice on garden 
truck IS the little Adahn (/tpnnrfafn, or 'rw’o-spotted Lady- 
bird. It IS slightly smaller than the preceding, and with 
only one btnek spot on each wniig-cover (Fig. 11). 

Several other species in the genus Uippodamia are very 
useful, and among them the Convergent Ladybird 
[Hippodawia convergent) is one of the best known. Its 
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iiarac IS received from two white dashes on tlie black 
thorax, which converge posteriorlv. Tlic thorax has also 



a white margin, and there are thirteen black dots on its 
orange wing-(5overs. These larva3 and lieetles are very 
common among the plant-lice on melon-vines, and are an 
important factor in their extermination. They have also 
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been noted for eaiiT*" the lihiek Peach Aphis and many 
other plant-lice. 

A form which is often very abundant among lice on com 




Fig I'i —1, tlic Fittn ii-s|)<»ikd Lad} bud a, lai\a eating plant- 
louse, b, puj)ti. d, beetle 2, the Convergent Lad\bird {llippo- 
ila/ina couH'rgem', la va. pupa, and beetle 8, the Nine- 
spotted Lad} bird (Vocctnelhi U-nokiUi) 4, Megilla mncuUita 
(After Riley ) 


IS Meqilht maculdia. 1'he head, thorax, and wing-covers 
are a dark pink, -sMth two bhiek spots on the thorax and 
ten on the wing-co>ers. Such numbers of these little 
fellows have frequentl} been 
found huddled together un- 
der the rubbish at the base 
of some tree in a last year’s 
cornfield that they might be 
taken up by the 
without difficulty. Many 
other species 

})lani-lice, but the above are the most common, and all 
bear a resemblance to one another, being generally orange 
or red with black spots, and of a characteristic round or 


a. 


a. 

Fig 13 — The Twice-stabbed 
JianaiuJ Ladybird {Chilocorus bitmlne- 
rm), a, beetle, larva (After 

feed u})()u 
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oval form, flattened below, so that tlie le^rs may ])p drawn 
in under the wing-eo\eis. 

Those Ladybirds whieh feed upon scales are niueli 
smaller and black, though sometimes spotted with red or 
orange. 

Ah faT* as known, there is n<> way in whieh these useful 
alines may be encouraged or increased in numbers, but it 
IS trusted that the aliove mavgne such a brief mcw nf 
their habits tliat fewer m.iy be killed thiDugh ignorance 
concerning their true worth. 

Syrphus-flies. 

Besides the little beetles described alani' there is a 
family of flies, the SijrphidiVy main r»f iiliose laii.e ti*ed 
upon plant-lice. This family is a \er\ large one, and thus 
the habits of its difterent members \ary coiisiderabh. 
One of them so elo.selv resianbles a lioney-bee as to lie 
almost indistinguishable Irom it Tlie ]ir\a of t^'is fl) 
(Eristalis tenajr) is one of the common Kat-tailed Maggots 
which 18 found in putrid matter It n thought that the 
old “ bugonia" super 8 titioii of theaneieuts that bees eanu' 
from maggots in dead animals, etc., was due to the con- 
fusion of this fly with the hoiie\-bee 

In another group of the farnil}, the adult flies of which 
also quite closely resemble bees, the larxa* an* parasitic in 
the nests of honey- and bumble-bees, feeding upon their 
larvae. 

But the larva; of possibly the most typical })ortion of the 
family, embracing the genus Syrphns and its near allies, 
are entirely predaceous ujion plant-liee. Rarely can a 
colony of plant-lice be found without some of these little 
enemies hard after them. 
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Tho sulnlt syrpl'.i.'^-fly ik a Acrv striking insect, with its 
dark green rnetallie thorax, and abdomen variously banded 
with yellow and Idaek. The 
female fly la\s her eggs 
upon some plant bearing ^ 
plant liee. 'Die 1 a r \ ae 
whieh hatch fiom these are 
elongate, flattimed mag- 
gots, about one half an inch 
long, with hardly a trace 
of a head, hut vilh four 
small hooks, which serve as jaws, j»rojectingfrom the more 
pointed end of the iiodv Thes(‘ maggots are often of a 
light green c(dor, and so like the c(ilor of the plants as to 
render them ino^t difliciilt to be recognized The }oung 
larvie at once commenci* cradling o\er the jilaiit in search 
of the aphids, and as soon as thei come in contact with 
one it is firrnlv (hn^iK'd by the small booklets until the 
juices are sucked from its bod\ In this manner very 


14 — Hyrphim rihesii 
tlior’s illMstialion ) 


(Au- 



Fio 15 —The Itoot louse Svrphus-tly {Pipiza radicafis) a, maiJ 
^xot, b, pupHnuin, r, 111 (Aftei Hilei ) 

large numbers are destroved, a single maggot of the 
American Syrphus-fl\ {Si/} americanus) having been 
observed to eat twenty -fixe Apple Iflant-lice (Aphis mall) 
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in as many minutes. When the lurvii is reiuiy to jiupate 
it attaches itself to a leaf, and the larval skin dries up and 
forms a case or iiuparuim inside of which the pupa remains 
until it transforms to the adult fly. 

Though most of these larva^ feed upon plant-lice upon 
the leaves, one of them, the Hoot -louse Syrphus-fly 
(Pipiza radicnns), lives entirely underground during that 
stage, and feeds upon the root-lice of the apple and the 
grape. ?^one of tins familv are inpirious, and as a large 
portion of them are so beneticial as to frequently destroy 
whole broods of plant-lice, thev should not be disturbed 
in their good work if possible to a\ oid it. 

The Ground-beetles. 

If, as you scrape away the loose chips at the base of a 
tree in your door-yard, turn over an old log in the wood- 
land, or pick up a fallen fen(‘e-rail, you will scrutinize the 
inhabitants under these 8helter.>, a numlu'r of shining 
black beetles varying in length from one-fourtli to one and 
one-half inches will usually be noticed. If the city reader 
be not so fortunate as to be familiar with or ha\e access 
to these hiding-places, he may find large numbers of the 
beetles under any electric arc light during the warm 
summer evenings; for there they are having a sumptuous, 
banquet upon the small flies and moths attracted by the 
glare. They are rarely seen at large during the day, as 
they are almost exclusively nocturnal insects, and from 
their habit of remaining almost entirely in or on the 
ground they are usually known as ‘‘Ground-beetles.*’ 
As might therefore be inferred, they are exceedingly 
valuable to the farmer by destroying large numbers of 
noxious insects which jiass a part or all of their existence 
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111 the soil. ]1( sides tlie Idaek forms whieh aie 

most commonly seen, muny ure brilliantly marked with 
gold, green, purjile, and iridescent tints. 

1'he Fiery (liounJ-beetle {(kdosonui caluhini), so called 
on account of the wing-covers being dotted with bright 
gold, Into many tinie.s been ot great assistance in helping 
to rid a corn-field of Cutworm.^. 1'he larvee of this insect 



Fig 10 — Tlie Fiery Groiiud- 
bei'tle (Calomma caluJmn) 
a, beetle, h, lar\a (After 
Riley ) 



Fi(. 17 — “Tli(‘ Seaieber” (Ca- 
lof>oi/h( scnit(ftoi') (Aftei Ri- 
ley ) 


are about one inch in length, of a dark brown color, with 
the skin of a haril, horny teNture like that of the beetle. 
They ha\e strong, prominent jaws, and at the posterior 
end of the body is a foiked a])}iendage looking much like 
another pair of jaws. It is not only surprising that these 
larvfe will eat so larao a number of cutw’orms, as they have 
frequently been known to do, but also that they will 
dare to attack such a formidable creature fullv three or 
four times as large as themselves. But their assault is 
sharj) and vigorous, and a single larva lias often been seen 
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to kill and eat in a bliort tune Ko\eral fnll-^own (‘iitworniB. 
Many instaneeB of tlu* good york of this beetle are on 
reisord, among which one by the late Prof. J. A. Lintner 
might be cited, where he found ihein eating large numbers 
of the Porn-cramluis — sometimes loeall\ known as tin* 
Corn Bud-Avorm Anotlier somewhat larger beetle, callul 
by Prof. J. IT. ('omsto<*k “ I lie Searcher" {CdhiMniia uru- 
tai(n), and in fact one of the largest of the family, is a 
brilliant metallie gri'cm, bordered with a dark purplish 
blue, and has the good qualit\ of luiMiig a a cry particular 
appetite, causing it to kill large numbers of eat erpillars, 
but eating onh part of each. 

While in the earth as pupa* large numliers of the ('o]o- 
rado Potato-beetles are destroyed by members of this 
family, and one species, lA-hia (jraadi'^^ AAlindi is i)eculiar 



Fio IB —Lefna grandm (After 
Kilev ) 



Fi(. Ill — Tlie M\irk\ Crouml 
beetle {llttrpdlvs cuUgiiiotiu, 
(Atlei Hiley ) 


in that the AAung-covers are somcAAniat abbreviated, thus 
leaving the tip of the abdomen exposed, has been noticed 
on the plants eating the eggs and young larva* of this old 
potato pest. 

Another valuable species is one called by Dr, Riley the 
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Murky Grouii(l-l)t‘etl(‘ {Ilnrjmlus <ahfjiu(MtH). Its larva 
IS of coiisiderai)lc* assistance to fruit-growers by eating large 
numbers of Cnrculio larvae, which it secures from the 
plums after they have fallen to the earth. From a glance 


’ ® ® l_ 

Fig 30 —A, larva of Murky Ground-beetle, B head of same, (7, 
mandible 

at its formidable piws. Fig. 30, h-(\ it is easy to conjec- 
ture the fate of many a curculio grub. 

Thus here again are found some bugs " that are friends 
and not foes, vvortliy of all the })roteetion that can be 
afforded them, and w'ell repav'ing such careful observation 
of their habits as may be bestowed upon them. 


Insect Parasites. 

Though large numbers of injurious insects are annually 
destroyed by those which are purely predaceous upon 
them, many more succumb to those minute forms which 
liv’e parasiticallv within them A few of these parasites 
belong to the order Dip/era, or true flies, but most of them 
are classed in the order llymenopte) a, in which order are 
also included the saw-flies, ants, waisps, and bees. 

Of the hgjf-dozen families of hymenopterous parasites 
one of the largest and most beneficial is that of the 
Ichneumon-flies. ^'he illustrations w’ill best show the 
form and structure of these insects, which the casual 
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observer will luirdly be able to (liM-jiigiiish from other 
families of the group. Ihit it a\i11 be iiotieeil that tlie line 
^eins of the wings vary coiihitlerably in the different para- 
sites figured, and it is by these that the entomologist is 
enabled to separate the different groups and otten to 
identify the species at a glance Both this and the fol- 
lowing family are peculiar in luiMiig an exe(‘edingly long 



Fie, 21 — A riaiit-lousf Vnrnwiv yronunnphix), showing 

above the jmiasiti/ed louse Irom whu li it lius issued (('ojued 
from .1 B Smith ) 

ovipositor or egg-tube, of which it will be seen that they 
make a very good use. It is with this extensile tube that 
the female deftly ininctnres the skin of some unsuspecting 
c-iteriiillar, and under it inserts her eggs In a few days 
there hatedi from these a host of young grubs, which feed 
upon the juices and tissues ot the caterpillar, but are 
seemingly careful to avoid injuring any of its vital organs, 
for as soon as the caterpillar roaches its full growth it 
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cliaiiges to a ]mpa, a])])simitly imatfcctcd. But now the 
maggots liave readied their full size, and each sjiiiis up a 
small silken cocoon inside the pujia, entirely tilling up its 
now dead shell, and instead of a beautiful moth appearing 
111 the spring, from a round hole in the side of the pupa, 
or cocoon, a horde of small flies are seen to emerge. 

Thus large numbers of such pests as the Apple-tree 
Tent-caterpillar (Clisiorampa nmericana), Bag-worms 



Fio 22 —Maggots of Ptmpla wqnmior, a parasitic Iclincunion- 
tl}, loediiig on a caltTpillar mIikIi had spun its cocoon and v\as 
ready to pupate (Original ) 

{Tliyriihpferyr ephettH'nffornns), caterpillars of the swal- 
low-tailed butterflies which feed upon jiarsley, carrots, 
etc. , and a host of others, tire consumed by members of 
this family. 

Those belonging to tin; genus Ophton are partial to the 
large Americtin silkworms which produce some of our 
largest and most beautiful moths, and difficulty is fre- 
quently exp^^rienced in rearing a desired number of moths 
on account of the large jier cent of cocoons parasitized. 

The species of the family Bruronida are very similar to 
those of the preceding one, and contain some equally 
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beneficial insects, feeding as the\ do upon Midi jiests ns 
the Oodlmg-nioth, AVeb-worms, IMuin-curciilio grub, I’bint- 
lice, etc. Borne of the more common forms of this famil\ 
belong to the genus Murogtistir. and their small i\hit(' 
cocoons may Irequently be seen almost co\enng one ot 
our large tomato- or tobacco-worms (sei* page 2!1T), the 



Fio 23 —The Long-tailed Ophion ( mncrurum) nr, adult, 
b, maggot (Alter Riley ) 

pupte of which are often known as “ horn-blowers. " Many 
mistake these cocoons for the eggs of the worms, jind theri'- 
fore destroy some of their best friends. Thoiigli sonu' 
thus spin their cocoons on the outside of the host, others 
remain inside of the parasitized insect until the adult fly 
emerges. Thus dead plant-Jii^e may often be found with 
a large round hole in the abdomen — the only evidence of 
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M’lioro onr ol those ]);imsitos hius oriierp'd. For this reason 
as a general rule dry, sliriinkeii plaiit-liee should never he 
destroyed. 

The Chaleis-flies, Avlneli eoniprise another elosely re- 
lated taniily, are exceedingly minute iiiseets, sometimes 
not o\ei one one-hundredth of an ineh long. They are 
geiierall} of a mctallie black color, and the usual veins of 
the 'VMiigs are almost entirely absent Many of these flies 
are parasitn* iijxin plant-liee, Avhilea large number of their 
larva" li\e and mature in the (‘ggs of other insccds. 

Very similar to the (’haleis-flies in their habits of iritest- 
ing ])laut-liee and insect eggs aie some even smaller insects 
— in fact the smalle>t known, the hugest being rarely o^er 
one ti\eiitv-flfth and the smallest only six or seven one- 
thousandths of an iiieli in length — with a correspondingly 
tiemendoiis and unjironouneeable name, known to science 
as the Vnufoti /fpula’. 

Flit enough has been said to indicate the important part 
which the immense hordes of these a])])arentl\ insignificant 
insects iday in the econom\ of Natuie, by often clearing 
off a most dreaded insect pest m a few days almost as if 
by miracle. 



CHAPTER V. 

INSECTS TNJVlUOrS TO THE GRAINS AND GRASSES 

Under the above liead several eoninioii ]iise<*ts wliieli 
are injurious to almost all of the ^rrains and ^^rasses may 
be convenientlv grou})ed, thus distin^mislun^ tliern from 
those whieli affect a few or an individual siiecies. 

White Grubs {Ladmoalerva spp ). 

Of all the insects attackinjr cereal ( roj)s none are 
better known than the so-called “vlnte grubs *’ I say 

so-called,’’ for the Englishman has staled this hirva the 
‘"cockchafer grub,” the Frenchman calls iL “ ver blanc.” 
and the German has named it tin* *‘ engeriing,” while 
here in America the adult beetles arc kno\Mi both as May- 
beetles, June-bugs, and dor-bugs, and when flying in the 
windows and buzzing around the ceilings are often termed 
“ pinching-bugs.” In Europe wliite grubs have long been 
recognized as one of the agriculturist’s worst insect foes, 
and their depredations w'cre noted in this country as early 
as the middle of the seventeenth century. 

Life-hutory. — As for most of our grain insects, grass 
land is their favorite haunt, and the female beetle usually 
lays her eggs in old meadows, though not infrequently in 
corn land. The eggs, which are glossy white, about one 
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eighth of an ineh long, and broadly oval, arc laid early in 
June and hatch in from 11 to IJ days. The grubs hatch- 
ing from these feed upon the plant-roots, growing but 
slowly, as they require a bout two years to become full 



grown. •Meanwhile, however, each grub does its full share 
of damage, especially to corn and grass, and often to the 
smaller grains. Its attacks have also long been feared by 
the growers of strawberries, potatoes, and garden truck. 
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as well as by iiurservmeii and gfreeiilionse florists. The 
grub becomes full-grown in the summer of the second year 
after hatching from the egg. 

It then forms u small oval cell from three to ten inches 
below the surface of tin* soil, and here changes to the 
pupa. The pupal stage lasts slightly over three' wee'ks. 
Late 111 August or earl\ in September another trimsforma- 
tion takes place and the adult beetle ^\rlggles out of the 
pujial skin, but remains in the eartlien cell until the fol- 
lowing spring, when it comes berth full\ hardened in May 
or June. The beetles at once pair, and the females 
deposit their eggs and soon die. Thus three full ^ears are 
consumed in the com]detc life-cycle of each brood. 

hifui I/. — IlaMiig seemingly formed a dislike to the light 
of day from their long subterranean existence, the adult 
beetles feed and pair entirely at night. The foliage of 
almost all (d the common forest- and shade- and occa- 
sionally fruit-trees suffers from their attacks Injury to 
maple-trees has been specially obsened. About 9 p m of 
an evening early in June, thirty-fi^e beeth's ^\ere once 
taken by the writer from a small silver-majile tree about, 
eight feet m height, and they were equally numerous (»n 
all of a long row of these trees. 

But the grubs and beetles are too common to need 
description and may be recognized from the figures It 
may not, however, be known that the term ‘Mvhite 
grubs” is generally apjdied to the larva? of many distinct 
spec-ies of the genus Laclinoslenm and one of CffcJorcpJnda, 
which so far as known have practically the same habits, 
except that the larva? of the latter genus remain ov(‘r 
winter as dormant larva? and pupate in May. 

By cutting off the tap-root and feeding roots of corn, 
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white i^riibs ha\e often been re^})onslb]e for the total or 
})artial failure of large areas of corn land. In 1800 the 
grubs so injured one twenty -year-old meadow of 2i)0 acres 
in Illinois that the sod could be rolled u]) like a carpet 
over the entire field 

— rnfortunately, as regards remedies for this 
pest little IS known. Though eaten by various birds and 
}).i.ravitized l)y a half-dozen or so insects, }et these natural 
enemies seem to lie of little \alue for holding the grubs in 
check Leaving land in meadow for several years is 
undoubtedly conducive to their rapid increase; and hence 
a short rotation in A\hich clover follows grass and whiidi is 
in turn followed liy the small grains before corn will ver; 
largelv prcA ent serious damage to the latter ero]). Poisoned 
bran mash such as used for cutworms (see page 217) is 
rejiorted as huMUg been used successfully against the gnibs 
by scattering it o\er infested land 
If turned loose in infested irrass land, swine will fairly 
gorge themselves on the grubs, and, prior to ])lowung grass 
land for corn, this will be found to be one of the best 
means for ridding it of grubs. 'J’he hogs will also feed as 
freely ujioii the beetles wdnch droj) to the ground from the 
trees and hide during the day, and hence the\ may be of 
considerable benelit in woodland adjoining infested fields. 
A flock of chickens or turkeys folio wung the plow or culti- 
vator will also be found to consume not a few of the grub^-. 
In Eurojie the beetles are sVhtematieally jarred from the 
trees in the early morning by organized bands composed 
mostly of w’Dmeii and boys, in much the same manner as we 
jar " for the Plum-ciirculio. Put smdi nu'thods, as well 
as spraying seem hardly jiracticable in our larger (‘ountrv, 
except possibly for young orchard -trees, whicli are often 
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seriously defoliuted. As the beetles reiniiin in the pn}).il 
cells o^e^ winter and are still tender, not fully hardened, 
deep fall plowing will destroy a large number of them liy 
breaking open the pupal cells and ex}»ohing tliem to the 
weather, and by burying or erushing them. But possibly 
the best method of preventing seiious injury b\ wliite 
grubs, and one which will not only be of benelit in securing 
immunity from the atta(‘ks of this as well as many other 
insect pests, but will also cause less drain u])oii tlu' .'Oil, 
IS a judicious lutation of cioi)s, u\oiding a continual 
growth ol grass in any one held. 

Wireworms {Elafer\(l(v). 

7w/ 7<?7/. — The soil has been pro]>erl\ jiri'jiart'd and the 
held carefully planted. I)a\ aft(*r dav the anxious fanner 
awaits the sprouting of the \oung shoots of grain. But 
all in vain I Still no signs of growth anpcar. So, appie- 
hensive that he lose the use of the land, he removes the 
earth from some of the seed and there finds the kernels of 
corn or wheat either with a small round hole drilled 
through them or some “hard, smooth, shining, reddish 
or yellowish-browm, slender, cylindrical, six-legged larva? ” 
still devouring the seeds, with their heads firmly embedded 
in them. If he be a man of any experience, he at once 
recognizes the work of wireworms and W'astes no tinu* in 
reseeding his field, for of all the insects attacking grain in 
the seed, these are the most ( ommon and destructive. If 
later on the resowui seed secures a start, ifs growth is 
exceedingly liable to be stunted by the worms attacking 
the smaller roots, and it may even be killed when several 
inches high by their boring through the underground 
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stalk. All the grains are attacked by wireworms, l>iit 
wheat and corn suffer most, as well as })(>tatoe^, tiirni})s, 
and many garden crops. 

J)(‘srri])ti()ii. — Wiroworms, which are the von ng of a 
number of beetles, which, trom their habit of snapping 



Fm 25 

The (’orn Wire\\ orm {Melanotm The Wiiew orm of Ihntttenm ek- 
cnhuloaait), enlarged 4g diani- enlarged se\en diam- 
eters (Aftei Foibes ) elers. (After Forbes ) 

their bodfes up in the air, are known as ••click-beetles,” 
are all more or less like Fig. 25 in general apjiearance. 
Although the common wireworins are usually supposed to 
be ol but one kind, uiion examination several species will 
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often be fouiu] mnv be diKtiii"iiL‘'liecl 1)\ a (•(niijtiin- 

soii of tile eiiiubil K'gmeiil witli (be lIlu^tratl()lls 
and :^8). "I’lie adtilL beetles aie ino.stl\ about one-half to 
tliree-foiirths of an inch Ion", deeidedlv fattened, of a 
dark lirown eoJor, ’iMtb short beads and shield-shaj)e(l 
thoraxes, as in Fi" ‘^(1 

Az/e-zz/s/oi y. — Land which ha^ been in grass for se\ei<il 
>ears is their natne bie<‘(liii"-ground, and here the eggs 



Fio 20 —A, Beetle of Wheal Witeuotiii, />, UronteiiUH rlrf/aym, 
])otli < nlarire*! uboul 4 (liuin<*f«‘is ( \ilej ) 

are de])osite(l. Much eoTieerning the life-histories of these 
irniioriaiit pests is stdl iinkiiown, but it seems safe to assist 
that the lartie require lioiu threi' to the years to become 
full-grown. Thus the .second \ear after grass land has 
])een iilanted in grain is that in which the w'oi’ht injurv 
oeeiii's, and this i.s especially true with corn, wdiieh covers 
the ground less eoinpletely than do the smaller grains 
The lartai become full-grown in midsummer, form a small 
earthdi cell, and there tmiisform to tlu' juqia' Three or 
fourw'eeks later the adult lieetles slual the piqial skin, but 
only a few of them make their way to the surface during 
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tljc fall, th(‘ most of the brood n'lnuiiiing in tho pupal 
cells as ])artially hardened beetles until the following 
spring. 

Means of ( ^oinhal mf}. — Kemedies galore ha\e been 
advised tor these insects, almost e\ery lariner ha\mg his 



Fio 21 -A, la«!t scp^rncnf of Mehivotva iommuiii», dorsal view 
(After Foibcs ) B llu* Wliml NViieworni AfirioU'^ jiianfox 
n h, r,(f, <l(‘t,iils of nionili-iKiifs (iilartrcJ (After Slm^’ci- 
Liiid ) 


hnorite e\j)edient, but in recent }earh ti careful testing luis 
sho\Mi that a satisfaetorv renieeh or pro\entn(' tor wire- 
worms IS vet to be discovered. Professors Comstock and 



Fio 28 —C, caudal scij^inenf of the Wircvvonn of Drastenuadeqnns 
1), cauda! scirnicrt of the Wircwoim of Axaphex decolomtus 
much culaifTcd (Aftci F'oroes.) 


Slingerlamk iierformed extensne experiments for nearly 
three years in ‘itlenijding to successfully combat these 
insects by (1) the protection of the seed, and (2) the 
destruction of the larAa* b\ (o) stain ation in clear fallow 
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and Hiij)posedly inirmino crops, and {b) ])y the use of in- 
secticides and fertilizers. lUit all the remedies or pre- 
ventives tested resulted in failure, and this has been the 
experience of several other leading: entomologists. It was 
ascertained, however, that they may be more or less 
checked by destroying the beetles This can he done holh 
by fall plowing or by trapping. By idowing late in sum- 
mer and keeping the earth stirred for a period of a month 
or so, large numbers of the newdy transformed beetles which 
do not become fully hardened until spring, and pupff, w'lll 
be destroyed. When the wireworms jire numerous in re- 
stricted areawS, as they often are on spots of low moist land, 
they may be elTectually trapped with but little labor by 
placing under boards bunches of clo^er, or sweetened 
coriiineal poisoned with Pans green. 

A short roiation of crops, in which land is never allowed 
to remain in grass for any length of time, will undoubtedly 
secure com])arative immunity from serious attack. 


The Chinch-bug {Blissus leucoptern^ Suy).* 

Though individually insignificant, when assembled in 
countless myriads Chinch-bugs have doubtless been of 
greater injury to the farmers of the Mississiiipi Valley than 
any other insect attacking grain crops, and are responsible 
for hundreds of millions of dollars’ loss. 

Distribution . — This insect may be found over all the 
eastern United States to the Kockies, and in restricted 

*Bee “The Chinch-bng,” F. M Webster, Bulletin 15, n. s, 
Div Eut , U S Dept Ag , Dr S A Forbes, 12th, 16th, and 20th 
Kepts St Ent Illinois 
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localities in Cuba, (‘entral America, Panama, Lower and 
Central California; hut the area in wdiieli it has been most 
injiinons lies in the Central and North (Central States, 
During the last fire years, however, its attacks have been 
increasingly wide-spread in Ohio and Kentucky, and in 
August. 1SI)8, some damage was done by it m Pennsyl- 
lania and Neiv A^ork. 

rh'^mptum.— YXu'' adult bug i,s about one-fifth of an inch 
long, with a black body. Its white wings he folded over 



Fift 20 The Adult Fio 80 —a, h, eggs magnified and natural 
Cliincli-hug(7i^^s«f/« si/e. (\ young nymph, e, second sUige of 
((‘Kiopitrus Say) n^mjdj, thud stage, y lull gnmn 
(iilaiged (Aflei njinph oi pupa, d, h, j, leg^,. i, beak 
Kiley ) through whuh the bug sucks its food 

(After Riley ) 

etich other on the back of the abdomen, and are marked 
by a small black triangle on their outer margins, w'hile the 
bases of the anteniw, or feelers, and the logs are red. The 
voting bugs tire mostly red, hut vary in the different stages. 

Life-}ust()?'y. — During the winter the bugs hibernate in 
clumps of gmss and under boards and rubbish. With the 
first warm days of spiing they come forth and spread about 
the neighboring whetit-fields, but there do little harm. 
V^ery soon they pair, and the females, each of which is 
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capable of laying 150 eggs, commence to deposit them 
either upon the roots or bases of the stalks. This occurs 
from the middle of April until the first of June, depend- 
ing upon the latitude and weather, and the eggs hatch in 
from two to three weeks. The nymphs often seyerely 
injure the small grains, and are full-grown about the time 
of harvest. As the wheat is harvested they spread to oats 
and soon to corn, but, curiously enough, though the adults 
have wings they prefer to travel from field to field on foot, 
much like Army-worms, and were it not for this fact we 
would be at a loss how to cope with them. Another lot 
of eggs are now laid under the unfolding leaves of the 
corn, and the young nymphs emerge in about ten days. 
This brood lives upon corn, and when full-grown is that 
whi(*h hibei nates over winter South of the latitude of 
soutliern Illinois there is often an unimportant third 
brood. The most extensive injury is done by the mature 
nymphs and adult bugs of the first brood. Though no 
means is known for preventing the ravages of this brood 
in the small grains, every effort should be made to defend 
the young corn from its attacks, for, with the iunumer- 
ahle little beaks of the adult insects sucking out its life, it 
soon succumbs when they are reinforced by the largely 
multiplied numbers of the second brood. 

Methods of Preveufwn and Destruction . — During the 
migration from the small grains to corn seems to be prac- 
tically the only time when this pest may be successfully 
combated. Just before harvest a narrow strip should be 
plowed arouud the corn-field and this thoroughly pulver- 
ized by harrowing and rolling, and then reduced to as fine 
a dust as possible by dragging over it a brush composed 
of dead limbs, or whatever contrivance is most convenient. 
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A log or block slioiild ww be drugged throiigli tbiH Ktrij> 
in .such a manner Ub to f(»rni a doej» furrow, with llie incli- 
nation of its side next the corn as steep us }» 0 K 8 ihle. In 
attempting to climb this barrier, the dust will slide from 
under the bugs and large numbers of them will aecumulate 
in the furrow, where, on a clear day. they will soon he 
killed by the heat if the tempeniture of the air he over 
88 degrees h'ahrenheit (the soil will then f)e 110 degrees 
Fahr. ). The furrow may be kept clean by redragging the 
log through it as often a> necessary. If the weather he 
cooler, the hug^ should he further trajiped by sinking holes 
wnth a j)osl-hole digger alxmt one foot deep everv ten or 
twelve feet in the furrow. I^arge (plant ities will soon 
accumulate in the holes, and ma\ be there crushed or 
killed with coal-tar or kero'-eiie. 

Of course a suddiui dash of rain will destroy such a 
furrow, and the hugs will then at once march on to the 
corn-field. In such an emergency a narrow strip of coal- 
tar, about the size of one’s finger, should he run antund 
the field a few' feet inside the former furrow, with post- 
holes dug as before upon tlie outside of the lim. Dislik- 
ing the smell of the tar, the hugs will again fall into the 
traps and may then he destroyed. As many strijis may 
be made along the outer rows of corn as seem necessary to 
prevent their further jirogress, 'J'hese stri}(s of tar should 
be freshened whenever dust, straw', or rubbish has crossed 
them at any point. In this manner one Illinois farmer 
protected over 300 rods with less than a barrel of tar. 
That this method is practicable and efficient was 
thoroughly demonstrated by Prof. W. G. Johnson in a 
series of experiments in Illinois, in the report of w'hose 
work Prof. Forbes says: “In short, the success of this 
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field ex})crimeiit, tried under very difficult conditions, was 
Hiibstantmlly complete, and the ^alue of this method of 
contest with the (’hinch-bu^ seems established beyond 
controversy.” 

Hxtensive e\periment‘i have been made in Illinois and 
Kansas in the use of the Muscardine fungus — Sporotrichum 
(jlobulifriinfi — agaiUht the ('hineli-bug. Though the re- 
sults ha\e often h(*emed to indicate its use to be profit- 
able, } et it has ne\ ei so commended itself — even to ento- 
nndogists — as of ^u^ficlent \alue to be brought into general 
UH‘, and ith value must still be <’onhidered as largely 
problematical. 

If the l)iig.‘' liu\o already become numerous in the outer 
rows of corn, ni<»>t (d them ina} be dcbtroyed by a sjiray 
of ki'nwiu'. uliich, ^Mth a tar strip, will effectually pro- 
te<‘t the remainder of the field. Such a spray may be 
either (1) in the form of an emulsion, compo^ed of a 
“stock solution*' of one pound of soap, one gallon of 
water, and two gallons of kerosene, prejiared in the usual 
manner, and diluted with fifteen quarts of water; or (2) 
ma} be merely a mechanical mixture of about one part 
kerosene to four jnirts of water (:;u j>er cent), w’hich can be 
formed only by jmmps with a special kerosene attachment, 
and wdiieh are now very largely doing away with the use 
of the soap emul.sion. About a teacupful of this spray to 
a lull will be a.njile, and at this rate an acre will require 
about tJG gallons at a cost of about one dollar. 

In case of serious attack In the Chinch-bug the farmer 
must at once- prepare to devote to combating it the time 
of as many hands as his interests may require; for the 
above methods require eonstant and personal supervision, 
but, w’here carefully tested by practical fanners, have been 
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found to lu* till* lH*nt iind onh inoiui.s of ]>ri‘\t‘ntin^ ilio Iohh 
of tlieir croijs. 

Locusts { Acrid hUv). 

Pliipios of (lost^^(•tl^o loouKts— or wlisit the Aniorican 
fanner terms ^r:lS‘^lloJ^Ju•r^ — lia^e been recoriled since the 
dawn of ill^torv In America tlie worst dc\astation lias 
been done h} fli^dil.'' of the l{o<*k\ Mountain or Migratory 
Locust ( s;>;v7//v Tlni.s. ). whicli .svs(w)]>ed down 
upon tile States of the weslcrn jiart of the Ml^.^l^^l}l]>l 
Valle} in the ^ear^ JSM-tb like a MTitahle horde of 
imtunlain rohher>. Since then the\ ha\c se\cral turn's 
done (‘oiisiderahlc nijur\ in rchtrutcd localities, hut ne\cr 
in such numbers or so fxencralh as to cause aj>prehcnsion 
of another “ jrnisshojijicr jdairue/* 

Concerniiiir their recent distribution, numbers, and 
destnictneness, Mr. \V 1». Hunter rc})ortcd after the 
season of ISti* • '['here was, till" season, a pfciicral acti\it\ 
of this species throu^rlnuit the j»ermanent brec'din^^ rejriou 
greater than at anv time in main vears 'I’his was brought 
about bv a senes of <lr\ \e?irs. which have resulted in the 
abandonment of farms in nianv jdaces It is, ot course, 
w'ell understood that the absence of serious damage since 
187<i has been ]iartiall\ due to the settling up of a aliens 
in the permanent region. I wish to make it clear, Intw- 
ever, that the dryness is the primary and the abandoning 
a secondary cause. ” 

The Eocky Mountain Locust. 

Let us first consider this the most injurious sjiecies, as 
the other locusts diiTer from it in but few' essential points 
other than in biiiiig non-migratory. 
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To correctly undersuml iH hsiluts the reafJer f'hould 
first diMfle the areawliicli llii.*. t-ju'cies affe<‘ts into three 
parts. Of tlie'ie th(‘ (1) ** IVriiiaiieiit Keg^ion, iiicliidiiig 
the highlands of Montana, W yoming, and (olorado, forms 
the nati\t‘ breeding-grounds, where the species is always 



found in greater or h‘ss abundance.*** (^0 The Snb- 
perinaiient Ifegion, imdiiding Manitoba, the Dakotas, and 
western Kansas, is lre(juentl\ iinaded lleie the spe<‘ies 
in‘i\ ]>eipetiiate itself f(>r se\eral u-ar", but disappears 
from It in tune. (‘O The Temjtorarv Kegion. including 
the States bordering the Missis>i]i])i Ihver on the west, is 
that Old} ])enodi(all\ \isited and from which the species 
generally disaj»pears within a }ear. 

Sjimtt/. - When for ^ anon s rea.'ons the locust'! bei'ome 
excessnel} abundant in the Permanent Hegum the\ sjiread 
to the Subpermunent Pegion, and from there migrate to 
the dVm])orar} feeding-grounds. It i< the latter area 
which sufftTH most se\erel\ from their attack", but. for- 
tunately, the} generall} <lo not ilo serious injurv the next 
Year after a general migration. In the Subjiermanent 
Uegion their injuries are more freipieiit than in the Tem- 
porar}, but hardly as seiere or sudden as farther east. 
Immigrating from their natne haunts, flights of the grass- 
hoppers usually reach southern Dakota m early summer, 
Colorado, Nebraska, Minnesota, Iowa, and western Kansas 

* Bull 25, U S Dept. Ag , I)i\ Enlouiology C. V Kile} 
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duri’^g mitlRuminer, and BonthpastiTii Kansas and Missouri 
during late summer, appearing at Dallas. Texas, in 1874, 



Flo 33 —Rocky Mountain Lotus! DilTcrent stages of giowth 
of \ouiur 



Fig. 84 —Rocky Mountain Locusts a, a, tr, fcumlcK in different 
po.sitions, ovipositing, It, egg-ptal extratted from ground, with 
end broken open, r, a few eggs lying loose on ground, </, e, 
show the earth partially removed, to illustrate an egg- mass 
already in place and one being placed , f show's where such an 
egg-mass has been covered up (After liiley ) 

easterly direction, while west of the Itoekies th(*y descend 
to the more fertile valleys and plains, but witliout any such 
regularity as east. While the mte of these flights is 



INSECTS INJUIIIOUS TO Tilh GKAIXS ANO OUASfeES. 61 


variable and entirely dependent upon local weather condi- 
tions, twenty miles a day may be considered a fair average. 
The flights are more rapid and more distance is covered in 
the early part of the season, when, while crossing the dry 
pniiries, a good wind will often enable them to cover 200 
to 3(K) miles in a day. As they first commence to alight 
in their new feeding-grounds their stay is limited to but 
two or three days, but later in the season it is considerably 
lengthened, and, after being once vibited, in an infested 
country swarms will be seen to be constantly rising and 
drojiping during the middle of the day. 

Life-liitfory . — Over all the infested area, and while still 
sweeping it bare of crojis and \egetation, the females com- 
mence to lay their eggs, and continue to deposit them from 
the middle of August until frost. For this purpose bare 
sandy places, especially on high, di*}' ground, which is 
tolerably compact and not loose,” are ])referred. “ Meadows 
and pastures where the grass is closely grazed are much 
used, while moist or w'et ground is generally avoided.” 

In such places the female deposits her eggs in masses of 
about thirty. These are jilai'ed about an inch below the 
surface in a pod-like cuMt}, which is lined, and the eggs 
c()\ered by a mucous fluid excreted during oviposition. 
From two to five hours are required for this operation, and 
an a\ erage of three of these masses is deposited during a 
period of from six to eight w’eeks. 

As the time of ovipositing varies with the latitude, so 
the hatching of the eggs occurs from the middle or last of 
March in 'fexas till the middle of May or first of June in 
Minnesota and Manitoba. Until after the molt of the 
first skin, and often till after the second or third molt, 
the young nymphs are content to feed in the immediate 
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vicinity of tlioir birth. But upon sucli food licconun^t 
scarce they congregate togetlicr and in sidid bodies, soine- 
tinies as niucb ns a mile wide, marcli acro^s the countr\, 
dc^ounng every green crop and weed a> tb(*\ go. During 
cold or dump weather and at night they collect under 
rublnsh, in stools vd gms^. etc . and at such times alnoK-t 
icem to have disajipeared ; Init a few hour^ of ^unslnuc 
Lrlng^ them forth, aN vciracioiis as ever \\ hen, on account 
of the immense numbers asseinbbd togetluT, it becomes 
impossible for all to obtain green food, the unfortunate 
ones ^lr^t clean out the underbrush and tlien feed upon the 
dead leaves and bark of timber lnnd.'«, and have often been 
known to gnaw fences and frame build ingh. Stories of 
their incredible appetites are legion; a fricml informs im* 
that he still possesses a rawhide whiji winch they liad (piite 
noticeably gnawed in a ^lngle night ’ 

By mathematical coinputatnni it has been shown that 
such a sw’arni could not reach a j>oint over tliirtv miles 
from Its birthplace, and as a matter of fact they have 
never been known to jiroceed over ten miles. 

As the nvmphs become fnll-grf»wn thev are increasingly 
subject to the attacks of jiredaceous birds and insects, 
insect pa^a^ltes, fungous and bacterial di«ea'^(‘s. as well as 
being largely reduced by the cannibalistic appctit(‘s of 
their ow'ii numbers. When the mature nymjihs transform 
la adult grassliojipcrs and thus become winged, large 
swarms arc seen rising from the fields and flying toward 
their native home in the Northwest. This usually takes 
place during June and early July in the North, and as 
early as April in Texas, so that it is freipieiitly impossible 
to distinguish the broods of the temporary region from 
the incoming brood which has migrated from the peruia- 
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uoiit region. Although the eggs for a wcond brood are 
sornelitnerf laid, these seldom come to maturity, and the 
spec ies IS essentially single-brooded. 

Knemies . — As before mentioned, large numbers of the 
nymphs are destroyed before reaching maturity by their 
natural enemle^. Among these a minute fungus un- 
doubted!) killh man) of tho^ealreadv somewhat exhausted, 
especially during damp weather. Almost all of our com- 



F'lo —Anthoinym, parasite fly, /«, pupurium, r, larva, 
(/, hrud of lar\a ( After Hile) ) 

moll lunl-', as well Hh many of the smaller mammals, are 
know'll to feed cpiite largel) upon them. 

A small red mite {TtinnhnUninhcuf^tarnm Riley), some- 
what resembling tlie eomnion Red Spider infesting green- 
houses, IS often of great value not only in killing the 
nymphs by great numbers of them .sucking out the life- 
juiees of the young hopper, but also in grt*edily feeding 
upon the eggs. 

The imiggots of several species of I'aehina-flies are of 
considerable value in parasitizing both nymphs and adult 
locusts. Their eggs are laid on the neck of a locust, and, 
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upon hatching, the maggotp jiierce the skin and live inside 
by absorbing its juices and tissues. When full-grown the 
maggots lea\e the locust, descend into the earth, and there 
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fully known. TIu* o(»inmon P’lcrih-fty {SaHOj/hd^a car- 
nnna Linn.), Fl^^ :i!<, is also very destructive, though 
largely a scavenger. 



Fi(i 87 — Tacliina-fly (Exo- Fio 3M Tachina fly {E 

rmUi Ifiiednuf Kirk) (After pm tnidu Kile)) (Afnr 
Kile) ) Kiley ) 



Fio 31) — Cdinnion Flesh-fly e^/rn^fn/i Linn.) larva; 

A, pupa, c, 11) liuir-liuei> show nnlunil Mze (After Kile) ) 
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mo.'t Miliu'. The feiiuile beetle (h'poHl.s treiii four to fi\e 
huiulred of her yellovi.^'h e"^.s in irrejriiliir niasseh in loose 
ground, and in iihont ten da\s there hatch from tliese eggs 
some “ very aetne. long-legged larvie. w ith hugt* heads and 
strong jaws, which run about e\eryuhere seeking ihe eggs 
of locusts.” Each of these larva* will eonsuine one of the 
masses or about thirty (*gL^s The suhse(juent lif(‘-hi>tory 
of these insects is ^er\ (*om]dicated (Ui account <>f their 
]>eculiar habits, hut the \arious stage ^ are shown in Fig. 
40. 

The Lesser Migratory Locust 

Besides the Ilocki Mountain Locu.-t there l^ onl\ one 
other sjKHMCs that truly jmi^m'sscs the h tint of miL'ratiug. 
though to a far le^sci oxtent. and whuh i" therefore 
known as the LcNser Migratorv Locu'^t ( Mt'/fn/a/ihis (dhtulK 
Kile}). It Is coii'^iderahl} smaller than ii-'Wcstcin relatne 
and somewhat resembles the Ked-lcirged Locn''r both in 
size and ajijicarance 'I’he sJ*e^Me^ of \er\ wideh dis. 
tnhuted, occurring from Florida to the Arctic (’irch* eji"! 
of the Mississij*])!. and on the Pa(Mtic slope north of the 
40th jiarallel to the Yukon. The habits and lifc'-history 
of the species are in all essentials )»racticall\ the same as 
of the former sp(*ci(*s except that thev h<i\e no jiartUMilar 
breeding-crounds. Injuries b\ this grassho])per were first 
noticed in l';4d, almost seient}-fne }ears before the first 
record of the Koek} Mountain Locust, and since then they 
have done more or less serious damage in some jiart of the 
territory inhabited every few years. 

Hon* migratory Locusts. 

There are several species of locusts which, though lack- 
ing the migratory habit, and thus being more easily con- 
trolled, often he(!onie so numerous as to do serious damage 








INSECTS iNJl'Itlors TO STAPLE CHOPS 

oM'r Imutod amis. Itoth us rcpirds tint rcpons inlmlntcd. 
its hubits, uiul life-liiiston, the conimoii LocuhI 

{MvlanopUta jeinur-rnbrum Iliir. ) liurdh dilTers from the 
last sjmoios and is often found in comiiany with it. It is 
non-migratorv, however, and thou<;li its injuries are thus 
entirely local, the\ are often of c(uisiderahle imjioitaiiee. 

Keiords of loeuvt-idatrues in (’alifornia date hack as far 
as Many of them were doubtless due to the Cali- 



Fio 4r» —The Pellueid Lo( ukI {('om»uf<i jn'llurida Seiul.) (After 
iaii(’rt<>ii ) 

fornia Devastating Loouht {MehniophiK ihvnslator Scud.), 
and in the last iinaston of ISHo tins species (uitnu inhered 
all others seAcn to one. Resembling the hi'd two species 
in size and markings, the habits and life-hifttory <»f this 
specich are also sujiposed to be similar to them, though 
they have not as yet been thoroughly studusl. 

Together with the last species the IVllucid Locust 
(CamnvJa peUnrida Scud.) has been largely responsible for 
the losses occasioned by locusts in California, and bus also 
been found in New England, but not noted there us 
sjK*(‘ially destructive. 
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('iiiihi(ienilil\ larjicr limn the j»rm*(lin^^ sj»ccics arc I Ik 
llifTcrt'iitial L(k*u4 {MektnoplnH tlip'reniialii> Thob.) aini 
the Two-st.ri|>t‘(I Locust {MfhmpUts btviKnhis Scud ), of 
\\liich the former is ])ecujiar to the central States of the 
Mississijijii Valiev, Texas, New Mexico, and California, 



Fi(. 48 —A Swarm of Gni^^liopiier^ Attacking a Wheat-field (After Riley.) 


while the latter ha.> a inoie extended range from Maine to 
rtah and as far south Carolina and Texas. Tluvse t^u) 
dilTt'r from the smaller specie.> in lajing only one or two 
masses of eggs, and the eggs oi different tails ha\e often 
been found jilHced under the hark of logs, hut otherwise 
their habits are ^erv similar. The Two-striped Locust is 
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tiharacterizod by two yellowish strijies cxtendin^ij from the 
eyes along the sides of the head and thorax to the extremi- 
ties of the wing-covers, and is probably ilie species most 
commonly observed by the farmer. 

The Differential Locust. 

An unusually severe outbreak of the Differential Locust 
occurred in Mississippi and Louisiana in 1899 and 1900 
and was quite fully investigated by Prof. II A. Morgan, 
and interestingly reported upon by him.* It seems that 
outbreaks of this grasfbopper invanably occur immediately 
after an overflow of the Mississipjii or crcNas-ses through 
the levees, which inundate the surrounding country, caus- 
ing a rank growth of vegetation and rendering the land 
unfit for cultivation for a season or two, during m Inch time 
the grasshoppers have every ojiportunity for rapidly 
increasing in abnormal numbers. Should llea^y rains 
prevail during May and June of the season iminednitely 
following the crevasse, nothing is heard of the ra\ageR of 
grasshoppers; but should dry summers follow, the condi- 
tions for grasshopper ]»ropagation and development are 
much more favorable and com}daints are common.” 

The habits of young grasshojipers to seek tlu' soil-crevices 
during rain results in the burial of millions beyond the 
hope of resurrection. This, wdth the de^eloprnent and 
propagation of fungous diseases among the nymphs, are 
the most potent natural agencies which destroy grass- 
hoppers during wet summers. "f In 1899 thousands of 
acres of cotton, com, and other crops were totally destroyed 


* See Bulletin 30, n h , Div. Ent , U S I)c*i)t Agr , pj) 7 33 
I Morgan, 1 c., p. 33 
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or Boriously injured, and only saved by a most persistent 
fight against the loeusts. 

The eggs are deposited in a single mass of from 103 to 
132, mostly from August 10 to September 15. The young 
hateli from the eggs during the first three weeks of May 
and, after molting fi\e times, become full-grown by the 
last week in June. They mate about the middle of July, 
and the eggs are laid a few' w’eeks later. 

Our largest American locust, the American Acridium 
[Sdnsliufira nmerinma Scud.), is practically confined to 
the Southern States from the District of Columbia to 
Texns, ami thence south through Mexico and Central 
America, being rarely found in the North. This species 
is essentially a trojucal one, and has often been exceedingly 
destructive, being esjiecially so in 1876 in Missouri, 
Tennessee, North Carolina, Georgia, and southern Ohio. 

henn'dips (tnd Preventives. — .Ml of our destructive 
locusts having essentially the same life-history and habits 
except that of migrating, methods of combating them will 
apply almost equallv well to all, but must, of course, be 
jiidiciouhly determined according to existing local condi- 
tions. 

Desiruriiun of the Eyqs — Of first importance in this 
warfare is the destruction of the eggs. In Europe, where 
labor is cheap, this is oftim done by hand-picking. That 
would hardly do in a western corn-field or wheat-ranch 
They may, how'ever, be quite successfully destroyed either 
by fall plowing or harrowing. In harrowing, “the object 
should be not to stir deeply, but to pulverize the soil as 
much as possible to about the depth of one inch. Where 
the cultivator is used, it would be well to pass over the 
ground again with a drag- or bnish-harrow for this pur- 
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pose.* In this way many of the ogg-pods may be broken 
up or left exposed on the surface. Prof. Morgan has 
shown that of eggs in land thus treated SO per cent failed 
to hatch. 

Py plowing in the fall to a depth of about eight inches 
the same result is more surely accomplished by turning 
the eggs under to such a dejitli that the }oiing hopjiers 
upon liatching are unable to reach the surface. Tins will 
be made more effectual bv then harrowing and rolling, so 
as to compact the surface as much as possible. Such 
plowing might e\en be profitable if done in \er\ early 
spring were it then followed b\ the usual spring shower.", 
but in all probability it would be better to wait till the 
young are hatching, when large numbers of them can be 
buried by plowing infested fiehU in a square from the 
outside inward. 

Destroying the Nymphs. — Iturniug , — After hatching 
every effort should be made to destroy the locusts while 
still young. The burning of straw' or hay stubble, dead 
grass, or rubbish, where it is present in sufficient quanti- 
ties, or even, if need be, b\ augmenting such with rows 
of straw, IS one of the best methods, c'^pecially on cold 
days when the young hopjiers are congregated under such 
materials. Sevenil machines have been dtnised both for 
burning and crushing the nymphs, but all are of doubtful 
utility. 

Criishing. — When, however, the surface of the ground 
is smooth and hard, a heavy roller will crush large num- 
bers of the nymphs while they are still young, especially 
in the morning and evening 


Riley, Bull 25. 1. c. 
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Jhlrlmni . — Of the various means devised for trapping 
tlie nymphs “ditehing" is one of the best, and is of 
e^pt'cnil Hihantage when the crops become too large for the 
(•fTcctne use of other methods. Simple ditches tw'o feet 
uidt'.ind two feet deej), with nearly perpendicular sides, 
form cfTcctiiiil barriers to voung grasshoppers. The sides 
nc\l to the field to be protected must be kept finely pnl- 
\erized and not allowed to liecome washed out or liardened. 
Tliih may be done by a brush composed of dead branches 



being hauled through the ditch, which hiis been dug in a 
stri}) of finely puherized soil. The young locusts tumble 
into the ditch, and, failing to eliiiib the steep and slippery 
sides, die there, from their exertions and the boat, in large 
numhers. To a\ oid too great an aceumulation, pits should 
be sunk in the ditch at short inter\als, in which most of 
them will aecumiilate, and where they may be easily 
buried. It would seem that grasshoppers would be able 
to leap across such a small obstacle, but as a matter of 
fact, like the ('hinch-bugs, which might fly across, they 
very seldom do so. 
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Spraynig Ditcher. — I*rof Morpin states that “upon 
river plantations many open ditches are indispensable, and 
when rams are sufticient to keep them tilled or jiartly filled 
with water they ser\e a mi^st excellent }>iir})08e in the 
destruction of the young gl■aK^h<^ppers/* 

“ The experience of s}iraMng dltcll-hank^ seen dexeloped 
the methed of damming water in the ilitchcs and co\eriiig 
the surface with coal-eil er kcre.'.ciie cn^ll^le^. Before 
and after rams the ditches were dammt'd and the water 



Fig, 4H —The l*rn<* Oil-pun er IIo|>peide/.(‘r. (After Uilcy ) 
coxered with a I:;i jH*r cent ceah<»il emulsion. The young 
grasshojijiers were then drixen int(> the ditches, with the 
result that xery few, if any. CNcaped. In this way a single 
application of oil xxonld last several daxs, as many niillieiis 
may easily float ujion the w’ater of a ditch net more than 
two feet wide, rnless the grasshoppers an* scattered too 
far from the dit<*h-hanks no difhculty l^ ('Xperieiiced in 
getting them to move in the directum of tlie oiled water 
on account of the * homing’ instinct.” 
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Hopperdoicrfi . — One of the methods most extensively 
tried for tlie destruction of the nymphs upon small or 
young (Tops is by the use of crude kerosene or eoal-tiir in 
one of the so-called “ nojuierdozers.*' “The main idea 
embodied in these contruances is that of a shallow recep- 
tacle of any convenient size, provided with high back and 
sides, mounted either on wheels (»r runners. If the pan 
IS larger than, sav. three feet square, it is provided with 
transverse partitions, which serve to jn’event any sl(»pping 
of the contents (in case W'ater and oil are n.sed) when the 
device is siil>j(*ct to any irregular motion. On pushinir 
these pans, siipjdied with o'l, ov(T the infested fleld^, and 
manipulating the ^haft^ (»r liandlo so as to elevate or 
depress the front edge of the pan, as may lu* desired, tiie 
loeiists are startled and s)»ring into the tar or oil, when 
they are cither entangled in the tar and die slowly, oi, 
coming in c(.mtact with the more active portion of tin* oil, 
ex]»ire almost imniedutclv. A goo(l cheip pan is made of 
ordinary sheet iron, eight feet long, eleven inches wide at 
the bottom, and turned u]> a foot high at the back and 
an inch high in the front. .V runner at each end, extend- 
ing some distance behind, and a cord attached to ea( h 
front corner, complete the pan at a cost of about Jpl.oO 
(Fig. 47). We have known of from seven to ten bushels 
of young locusts caught wdth one such pun in an afternoon. 
It is easily pulled by tw'o boys, and by running several 
together in a row, one boy to each rope, and one to (mcIi 
contiguous pair, the best w'ork is performed with the least 
labor.” Ijarger pans may be drawn by horses. The oil 
is best used on the surface of water, from vvliich the insects 
are removed with a wire strainer. Various modifications 
of this apparatus have been devised, but tlie more simple 
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ones seem to be fully as effective as those more complicated 
for whn;li fancy prices are clmrj^ed for royalty# 

DeslroyuKf the AitiiJts. — The destruction of the winged 
insects IS an entirely ho}>eless task, for, though even large 
numbers are caught, so main will remain that the damage 
done the crops would be but \ery slightly diminished. 
One of the nio^t ])romifeing means for a\ertiug the swarms 
of V. inged migratory locusts from alighting in the fields is 
b\ a dense smudge, in which some foul smelling substances 
are jilaced. iiere strn tly attended, and with favorable 
winds, this has often jiroved highly successful. To 
accom])lish the hist rc'-ults farmers over an extensive area 
should combine in its use. 

77/e Smith Atvuan /////////'>. — In ItKMi Prof. Morgan 
made a test of a fungous disease which had been found to 
destr(>y large numbers of grasshoppers in South Africa, 
to determine whether, after starting it by artificial propa- 
gation, it would spread sufiicienth to destroy an\ eoiisider- 
able numlx'r of loiiists 'riie weather was favorable, rams 
being fretpient. Earl} in August it was found that ‘’o\er 
the areas where the li(|Uid infection was spread diseased 
hoppers were alnindant.” “As many as a dozen dead 
grasshojipers could be found upon a single plant, and some 
upon nearly e\ery w'eed on ditch-lmnks w here grasshoppers 
were numerous. From the centres of infection great areas 
had become inoculated, spreading even beyond the planta- 
tions first infected.” The property u])on which it was 
jilaced became thoroughly infected with the fungus. 
Strangel}, tlmugh many other species of grasshoppers 
were abundant, only tlie Differential was killed by it 
Dr. Howard states that this disease has also spread and 
done effeidive work in Colorado. 
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Pommng . — A nittsli composod of bran, molasses, water, 
and arsenic* or Paris green, which has been extensnely 
ustni for cutworms, was found to be(jUite successful in the 
experiments of Mr. I). W. Poquillet in the San Jv>a(juin 
Valley, ('alifornia, during 18S.'), for jirotecting c-rcharJs, 
vineyards, gardens, etc., and might even be of some >alue 
for grain crops. 1'wo pounds of Pans green, twenty five 
pounds of bran, barely moistened "with water and cheap 
molasses, will be about the correct projiortioii. It should 
be placed in the fields, a tahlespoonfiil to each jdant or 
vine. At this rate theeo^t per acre of vineyard, including 
labor, im 11 not exceed fifty cents. The poison acts slowly 
but if judiciously used will be found yery effective, 
esjieeially for the iion-migralory forms. In Texas the 
mash has been found satisfactorv in destroying the grus.'-- 
hoppers attacking cotton. One planter* y\rites. “We 
are successfully using arsenic (f(»r grashlio]»]K‘r.^) at tlie 
following rates: 10 jHmnds of wheat hrun, ii galloiih 
sorghum molasses, 1 jiound arsenic Make a thick mash, 
sow broadcast on infected ground, and it yyill surely kill 
them. 1 used 40 pounds last year and made 40 hales ot 
cotton. My neighbors did not do anything ami entirely 
lust their crop. ” However. l*rof. Morgan euncluded th,it 
“the masli cannot be lelied upon in seyere outbreaks, such 
as occurred in the delta, hut may be used in limited attll(•k^ 
where the area affected would not yy'arrant the inoie 
aggressiye methods. ’ 


♦S I). Karwell, Putnam, (’allahan Co., Tex., Bull 80, ii h , 
Div. lOit., U. S Dept Agr . p. i)6 
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The Army ‘Worm {Leucanta nmpuncta Haworth). 

Almost every year from some ]>ortion of this large 
eoiintry reports are received of the ravages of armies of 
worms sw'oeping over the gram-fields, like a horde of 
Vandals. Invariably, also, there has not been a single 
attack in the infested locality for a number of years, so 
that the farmer is at a loss to do anything tf) j)roteet his 
crops, and by the time information can be received from 
an entomologist a large jiortion of them will already have 
been destroyed. Thus prcMinib knowlojlge of the habits 
and remedies for these insects may be of value to him 
when injury by them ib threatened. 

Being a sjiecies native to this country, these worms may 
almost alwav’s be found east of the Hockicb in low, rank 
growths of gra.'b, which form their habitual breeding- 
grounds. Yet, though the moth is wulelv distributed, its 
chief injuries have been in belts from eastern Iowa to 
Maine, from northern Texas to northern Alaliama, and 
east of the Blue Hidge Mountains to northern North 
Carolina. Even in these regions, however, the worms have 
never bc*en reconled as injurious for two successive years, 
and the only recent wide-spreml outbreaks have been in 
1801, 1875 1880, and 1890, though serious injury is 
almost annually done in restricted localities. Only when 
their usual feeding-places are exhausted, or when through 
favorable climatic conditions or tlie destruction of large 
numbers of the parasites which hold them in check, they 
increase in abnormal numbers, do tiiey assume the march- 
ing habit and mass in armies. 

Life-history. --hi the North there are usually three 
broods each season, and the insects pass the wdnter as half- 
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grown cttteqnllars: but in tlu* Snutii tliorc nm\ be* as ni.iny 
as SIX brcMwls, and the inothh often hilieriuite o\er wintiT, 
laving eggs early in the sjiring. In the Xiulheni Stales 
thest' young worms mature, eluinge to })U|)ie. and from 
them the adult moths appear ear]\ in dune, tiie Ma\ 
broods rarely doing seiious injury. The female nmtlift 
now lay their small yellowish eggs in rows of from ten to 



Fio r>0 — Arm) Moth {Ijeuu.ut't nmjtnnrt,i), |»u|ia, uml 
in natural posiliou in u ^rass l<*af Nalurai si/e (.Vttej 
CoiiiKKick ) 

fifty, inserting them in the unfolded Inises of the gmss- 
leaves, and covering tliem witli a thin layer of glue ()\er 
seven hundred may be deposite<l by om* female, and thus 
it is that the myriads of young worms appear when thev 
liateh in about ten days, and form the destruetive armv 
of early July. The worms usually feed entirely at night, 
and thus whole fields will often be ruined before they are 
discovered, though a few generally feed during the day, 
as they all do during eloudy weather. The leaves and 
stalks of the grains and grasses form their favorite food, 
the heads usually being cut off, but \arious garden erojis 
have frequently been seriously injured. As a rule clover 
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in untouched, but even that is not always exempt. In 
from three to four weeks the worms b(‘j*ome mature and 
are then about one and one-half inches long, of a dark-gray 
or dmgy-blaek color, with three narrow, yellowish stripes 
above, and a slightly broader and darker one on each side, 
altogether much resembling cutM'orms, to which they are 
nearly allied. They now enter the earth and there trans- 
form to piijae, from tthieh the adult moths come forth in 
about two \\eek^. These again lay eggs for a brood of 
worms whc li ai)|H*ur in September, but are rarely verv 
injurious. The moth» developing from this last brixal 
either bibeniute out winter or depo^lt eggs, the lar‘'a^ 
from which become p.irtiallv grown before cold weather 
sets in. 

The moths ver\ often fly in w’indows to lights, and are 
verv plain little ** millers ** The front wings are of a clav 
or fawn color, sp!‘cked with black scale.'., marked with u 
darker shade or stnjie at the tips and a di^tlnct white 
spot at the centre —on account of which they were given 
the s])ecilic name uKifmiutn. The hind wings are some- 
what lighter, with lilnckish veins and darker margins 

— Weie it not for other in.-Jccts which prey 
upon the worni'. the armv habit would undoubtedly be 
assumed much more often : but ordinarilv these very 
cfficieiitlv reiluce their number, and Dr. L (/. Howard 
has recorded two instaic’ca in which armies of w’orms w'ere 
practically destroyed by them. I.iarge mimhers are always 
destroyed by the predaceous ground -beetles and their 
larva*, biilr their most deadly enemies are two small 
Tachina-flies. These lav from half a dozen to fift> eggs 
upon a worm, and the maggots from them enter the bmly 
of the worm and there absorb its juices and tissues, thus 
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soon killing it. Ordinarily, when feeding at night, the 
worms are free from these jiarusites. Init when the march- 
ing halnt IS as<um(*d these little flies hwarni around them 
on elomly da}>, and before the next year will again ha\e 
the voracious army under subjection. Thus worms with 
eggs iiiKUi them sliould nexer be destroyed if axoulahle. 



Flo 52 —The Farmer’s Friend, llie It<*«l failed Tai Inna th ( IFi« 
tfifirnin nalunl si/e. A. iiiik li < nlaiged r, army, 

worm on whuli lias laid eggs, ualuiul si/t , d, same, nnuh 
enlarged i After hliugeilaiid ) 

Remfdtes. — When detected, all efforts should he centred 
on keeping tlie worms out of cr(>j»s not xet attacked and 
eonflning their injury to one point. As a harrier, there 
i; nothing better than a steep ditch with the side next to 
the crop to he jiroteeted as nearly verlieal as jiossible. In 
the bottom of this dig some deeji hole.s e\ery ten feet. 
Not being able to easily scale the steep wall, the worms 
will look for some easier asirent, and become acmimnlatel 
in large nnmhers in the holes, where thi‘y may be destroyed 
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l)y k(Tos(Mip or by burning ^traw on them. St‘\ciul ilcoj* 
parallel furrows will aet in the same way, and if a serieb 
are properly made, they w’ill also be found effieient. If it 
be possible to turn water in the ditches, or if they become 
filled by rains, the addition of a little kerosene, so us to form 
a thin scum over the surface, will soon kill the caterpillars. 

By thoroughly spraying or. perhajis l)etter, dusting a 
small strip of the croj» in advance of the worms with Paris 
green, and lilierally distributing |>oisoned bran mash (eom- 
j>osed cf fifty pounds of bran and one pound of Paris green 
with about enough nudasses and water to sweeten it) large 
numbers may be destroyed. But l»e careful not to pasture 
cattle in a field so jnnsoned until ram huh th(»roughl> 
washed it. A flock of jKiultry will hIm* do good service in 
consuming them Burning stulible. grass land, and 
rubbish is also of considerable importance for this as well 
as all similar insects But whatc^er is done to combat the 
Array-w orm must be done quiekl\ and at once, for a single 
day^s delay may often mean the ruin of a valuable croj). 
Deep fall plowing followed by a thorough liarrowing or 
rolling will do much to destroy the hilx*rnating lanie and 
thus prevent their attack the next season. 

The Fall Army-worm {iMphyyma f rugipinla S. & A.). 

Ikncriptiov . — Very similar in its destrueti\e habits to 
the true Army-worm is the Fall Army-worm or (Jrass- 
worm. At first glance the ivorms liave much the same 
general appearance, bat upon close examination consider- 
able difference in the markings is noticeable. Along ea(di 
side of the body is a longitudinal pitch-colored stripe, and 
in the middle — between them — is a yellowish-gray stripe 
about twice as wide, which includes four black dots 
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arrjiTigcMl in pairs. These worms iissunie the habit of 
working in armies, hut usuull} do mit feed in such Jargo 
bodies as those of tlie true Army-worm and are thus even 
more diffieult to eombat. They a}>pe‘ir later in the season, 
the other sjavies rarely being destructive after August 
first, and have* thus been termed the Fall Army-worm. 
The Armv-Morm ])rojH*r randy feedh upon anything but 
gnisses and eereaI^, ishde tho Fall Arm\-worm feeds upon 
a large larietv of cultivated crop-j. including sugar-beOts, 
cow-jicas, sweet-potato vines, millet, and many othc*r 
general and triud^ crojH. In Nebraska it has developed a 
peculiar buidness for alfalfa and has there been styled the 
Alfalfa-worm. It i.s also sometimes very destructive to 
city lawns, a.s it was in (diicago during 18b0. Indeed, 
that season witnessed an unusual outbreak of this species 
in widely distant localities, it having been exceptionally 
destructive in the (’arolinas and Virginia, Illinois, and 
Nidiraska, as well as other districts. The insect is more 
of a native of the Southern States, but occurs from Canada 
and Blaine south to the Gulf States and west to ('olorado 
and Montana, 

Life-historrj . — The life-historv' of this insect ditfers from 
that of the true Armvworm in that it passes the winter 
in the pupal stage. The pupie are about one-half an incdi 
buig and may be found in small cells from one-half to one 
and one-quarter inches beneath the surface of the soil, 
'fhe exact time of the enurgenee of the moths in tln‘ 
spring has not lieen definitely obsened, hut the first gen- 
enition of ’^'orms apjiears in May or June. The moths 
deposit their eggs on blades of grass, in clusters of 50, 60, 
or more, each mass being covered with mouse-colored 
down from the body of the moth. The eggs hatch in 
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about teu days, "riie exact time recjuired for the ^frowth 
of the larva or the time occupied lu the pupal stage does 
not seem to have been definitely observed. Present 
knowledge ludic-ates that the number of generations that 
are normally produced each \ear is two in the ind-^t 
northern range of the sjuMues (in years when it develops 
northw^ard), three for central localities like central and 
southern Illinois and the District of ('olumhia, and prob- 
ably four for the extreme South. We know, however, 



Fio 58.— Fall Army worm {I,<iphygim frugijk-nhi S & A.) 1. 2, 

niotli, 8, pupa, 4, 5, larva (Aher W 1>. lliinor ) 

practically nothing of the development of tins sjiecies in 
the Gulf States.”* 

I*rof. Morgan states that this insect often makes its 
appearance in damaging numbers in the States around the 
Mississippi Delta, in sections liehind the levees irnmediatelv 
after an overflow or crevasse. This seems to be largely 
due to the predaceous ground-beetles (see jiage 'U»), which 
usually prey upon the army-wmrms in such numlKTs as to 

*F U. CliittcDdcn, “The Fall Army-worm,” Uulletin 28, u «, 
Div Ent , U 8 Dept. Agr 
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iiokl tliom in rherk, lieing deBtroycd or carried to other 
plac-es by tlie rush of water. 

The parent moth is very dissimilar from that of the 
Army- worm. It is of a “general yellowish, ash-gray color, 
W'ith the second pair of wings almost transparent, but with 
a piir{)lish reflection. In extent of wungs it measures about 
one and one-qnarter inches, and when these are closed the 
length of the insecd is about three-quartei's of an inch. 
The front wings are mottled or marbled, especially near 
the central area, and usually there is Msible a fine white 
line a short distance from the edge and parallel to it. 
The hind wings have a fringe of darker hair as well as 
veins that contrast somewhat with the lighter portion.^’* 

Remedies . — As before stated, this species is even more 
difficult to combat tlian the true Army-worm on account 
of the fact that its attacks are scattered over a wider area, 
the individuals being of more solitary habits. The same 
methods of combating it will be found profitable, however, 
and csjK'cially that of deep fall plowing and harrowing, 
which in this case will break up the pujial cells and prevent 
the development of the motlis. “ In the case of perennial 
crops fall plowing is not practicable. For alfalfa Mr. 
Hunter has recommended that the field should be 
thoroughly ‘disked,’ or cultivated with a disk-harrow, 
giving jiractically the same results as plowing other fields. 
For lawns aHliorough going over with a long-toothed steel 
rake is the treatment recommended. ” 

“In fields of young grain and on lawns many of the 
worms ma}^ be killed by rolling with a heavy roller, prefer- 
ably when the insects are at work early in the morning or 

•Press Bulletin No 2, Nebr Ag Exp Sta , '‘The Full Army 
Worm,” W. 1) Hunter. 
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late in the afternoon. In pastu re-lands rtkI hi fields that 
are injured beyond recovery, sIhk;}) or (rattle could he 
turned in in numbers with benefit, as they will crush the 
larvae by trampling upon them." 

The worms may often be destroyed, when not occurring 
in too large numbers and e.>pecially while young, l)\ spray- 
ing the food with Paris green or (»ther arsenicals, and 
when present in only ordinar\ nuiuhers like cutworms they 
may be killed with poisoned bran mash as advised for the 
latter on page 217. 

“ Lawns can be freed from the insects by the application 
of kerosene emulsion, followed with as copious a dreiicli- 
ing of water as possible from a hose. This rerawly should 
not be employed in bright sunlight or on a hot day, but 
preferably tow’ard sundow’ii " 

When the worms occur in armies they may be combated 
in the same w'ay as the true Army-w orm 

But too much emphasis cannot be placed upon the im- 
portance of dean cultural methoda and the rotatton of crops 
in the control of both this and the true Arm} -worm. 
This has been well expressed bv Mr. Chitteiideu (1. c.) as 
follow's: “ Rotation of crops should alwavh be practical, as 
well as the burning o\er of fields in the fall, when they 
are too badly inlested to recover from injur\. Abo\e all 
other precautions which it is necessary to take to secure 
immunity from attack is that of keeping the fields free 
from volunteer grain and wild grasses, since experience 
shows that these are the favorite breeding-grounds of the 
insect; in other words, they attract the female moths for 
the deposition of their eggs, and when the larvte hatching 
from these eggs liave devoured the grain and grasses which 
grow in batches they arc driven to cultivati*d fields for 
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food. One of the most important sources of injury is the 
rotation of one cereal crop with another or with grasses, 
and tile planting of crops in fields that have been allowed 
to run waste to wild grasses and weeds. As grasses and 
cereals are the crojis most affected by the Fall Army-worm, 
the soil should always be very thoroughly plowed before 
planting to any crop, particularly a similar one, and it is 
inadvisable (not alone on account of the Fall Army-worm, 
blit on account of the numerous other common cutworms, 
wireworms, and white grubs) to plant wheat, corn, or any 
other cereal in j)asture-land unless a crop w'hich is not so 
feuhject to infestation by this msect intervenes.” 



CHAPTKR VI. 

INSECTS INMUKIOrS TO WHEAT 
IX.irUINO THE ROOTS. 

Meadow-maggots or Leather-jackets ( TipuhdiP) 

Seveuai. iiistanci‘8 have ht^en reeorded in whicli serious 
injury lias been done to wheat, eloper, timothy, and him* 
grass liy the laroe of Crane-flies. 'I’liesc insects are ne\er 
so injuriouB in this country as in Kurop(‘. where they an* 
known as “ Daddv -long-legs," the coininon name of our 
harvest-sjuders, though doubtless injiir\ done by them is 
often attributed to other insects. The farmer usually 
declares the w'ork to he that of w'lreworms or cutworms, 
the adults often being known as cutworni-flieh," unless 
the maggots are so abundant as to attract his attention. 
When the maggots are ahundant enough to do nimdi 
injury, they usually occur in ^ery large niirnlKTs, but 
ordinarily, though common everyw-here, they o(‘cur in such 
small numbers as to escajie notice. 

Seveml species {Tijmla inrurtU'< Ijocw, 7’. rnsfalis Say, 
and Pachjrrhnns sp.?) have at various times done con- 
siderable damage in localities in Oliio, Indiana, Illinois, 
and elsewhere. 

Life-history . — So far as studied, the life-histories of 
these species seem to be much tlie siime. The larvw 
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remain (lerniaiit over winter, but c\itlent]y eommenee 
feeding again very earlv in the sjiring, a wheat-field having 
shown the effects of their injuries from February first to 



Pio 54 — A Crane-li> ( TtpnV^ helm Loi'W). a, larva, b, pupa, r, 
adult (After W^.) 

A])nl first. The larvse become full-grown from the latter 
part of April until the middle of May, depending upon 
tlie species and season. The full-grown maggots are about 
an inch long, of a dirty-grayish color, and of a tough 
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leathery texture. They are nearly eylindrieal. soinewhut 
tapering in front and terminating hlnntl\ behind. Legs 
are entirely wanting, hut at tlie blunt end are a few fleshy 
processes and a jiair of small, horny hooks. The hir\a‘ 
seem to prefer low, moist ground, and will live for some 
time on land eiitireh flooiled (*r in a diteh. Tluy fe(*d 
very largely on dead vegetable matter, but lien eM'essively 
abundant they attiu'k the root.^of wheat, grass, and eloter, 
so w'eakening fhem near the surface that the plants, 
depri\ed of proper nouri>hment, are killed and loohemsl 
from the ground. 

Pupae may be found during the latter jiart of May, 
occupying small cells near the surface of the soil in a 
vertical position. Prior to emerging the adult jaislies 
from one-half to two-thirds of tlie bod\ abote the surface 
and remains in this pose for se^eral hours The males 
usually emerge first, as their aHsistanee is reijuired by the 
females, which aie loaded down uitii eggs, to extricate 
thernsehes from the pupal skins. The sexes jiair iinrnc'- 
diately, there being nuin\ more inalo tlian female." -one 
observer state^ one hundred to one — and the females 
deposit their eggs uimn grass and clover lands, to the 
numb(*r of three hundred each. Eggs are laid for another 
brood in September, the maggots from which Ine over 
winter. 

Remedies. — Injun' to wheat land may be largely pn*- 
vented by plowing early in Sejitember. 

No satisfaidory remedy for the maggots is known when 
injuring clover, timothy, or grass, although large numbers 
have boon known to be destroyed by driving a flock of 
sheep over infested land. Hr. S. A. Forbes states tliat 
“close trampling ol the earth by the slow passage of a 
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drov(5 of pigs would doubtless auswer the same purpose, 
which IS that of destroying the larvae Inng free upon the 
surface or barely embeddi*d among the roots of the grass.” 

Several of our common birds feed upon the maggots 
and flies as well as a nuniljer of ground-beetles. The 
maggot^ are also sometimes attacked liy a fungous disease 
Mhicli n the dainj) soil in which they live would doubtless 
grow and spread rapidly. Altogether these different 
enemies keep tliem so well in check that they rarely 
become of importance. 

Wheat Joint-worms (Lmoma spp.). 

Injttn /. — During midsummer, shortly before harvest, 
mail} of tlie ripening ears of wheat are seen to topple over 
and fall t<» the ground, owing to the breaking of the stalk, 
which has been weakened at one of the joints. Upon 
examination several small gall-like cavities wdll be found 
fractureil at the broken joint, and at other joints will be 
found small round holes leading to some of these empty 
cells. Now and then one will be found occupied by a 
small larva or i»ui»a, the cause of all the mischief. Very 
often tliis injury becomes (piite ."erious, affecting the crop 
much as d<K's that of the Hessian Fly, though late in the 
season, and is often mistaken for the work of that species. 
The Joint -worms, however, are larva) of small hymen- 
ojiterous insects which wen* at first supposed to be parasitic 
upon the Hessian Fly. as they belong to a family, the 
nialnduhfu most of the members of which are parasites 
of other *inswts. They differ from the flies in having 
four wings instead of two, and in many other structural 
})uint^. as show'll by the illustration, belonging to the same 
order as the bees, ants, and w'asps. 
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Two specit^ are coiumonly injurious, tin* Whoal Joint- 
worm {homua irttin Fitch) ami another specuis of the 
game genus, more pojmhirly km»wn as the Wlicat Straa- 
w'orm {Lsusoma grande Kile\). The aJultsof / /rilui are 
small black flies from an eighth to liiree sixteenths of an 
inch in length, and aith aingsexjMimling al)out one fourtli 
of an inch. Tlie larvje are yelJoaish-white aith tlie 
of the jaas brown, of about the same length a.> tin* 11 }, ami 
of the form shoam m the figure. 

Life-}ii>iorg . — The lar\je of / ginude are much tlie 
same; but while the former .-jiecieh has bur a Miigle brood 
eaeli season, this is double-bro<Kled. 'I'lie ^nlnmer broo<l 



Fig, 55 — Wheal wtraa' affected liy Joint aorm, h, adult as seen 
from alwve (AfUr Hiley.) 

is Similar to that of tritm^ but the Kjmng brood is peculiar 
in that the females are much smaller and almost wingless, 
80 that the pest is spread only by the later brood, 'riie 
larvifc of trifiri hibernate over winter in the wheat-stubble, 
coming to maturity in June, and the next broocl feeds 
upon volunteer wheat and the fall jdanting. Ltinnuh, 
however, passes the winter in the pupal state, also in the 
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8tiibhl(‘, From tlicm tljo winglesn females emerge in e^irly 
spring and ])laee tlieir eggs upon the youiig wheat, usually 
on r»r near the growing heiwl. These be('ome mature in 
June, and from them the winged females de\elop. Singu- 
larly, there are no males in this bro<)<l, they appearing on]\ 
in tile sjiring, while in the summer bnunl the females are 
80 large and robust that they were at fir^ mistaken for a 



5(5 -'Adult of Joint wonn {limom'i inUrt Ilarr i 'K female; 
h, male t, <i. HUieaute of ^aIue, e, J, alKlomenv (►f samt 
(After l{ile\ ) 

separate species. “These dejwisit their eggs in or near 
the joints of the stntw, more frecjuently the seeond below 
the bead," bei'oming full-grown b\ fall, and passing the 
winter in the stubble as pupa*. The two species may also 
be separated by their manner of injuring the straw. The 
Joint-worm {tnttri) makes more or less apparent galls in 
the walls of tlie culm, while the Straw-worm 
forms no g4dls and but fewer mdividnals infest a straw. 

Ow'ing to their small size ami retiring habits these little 
jnirasitos of the wheut-plant—aud they also infest barley 
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lieviftheH. — Owiiij; to tlio faot that tlie Straw-wonn i« 
Bpmwl only by the bu miner brood, a Binijdc rotation of the 
croj) \ull keep them lar^^ely under control. However, as 
both speeies jmibk the winter in the stubble, most of them 
may be killed by burning the stubble in fall and winter. 

The Wheat Saw-fly Borer {(ephus pifqmwus Linn.), 

The ••(’orn Saw-fly*’ has lieen a well-know’n wheat-pest 
for mail) ^ear^ throughout Knglund. France, and the 
( ontineiit. but was not noted as injurious in this country 
till ISKli. when Prof ,1. II Comstock juibli.shed ♦ a very 
complete account of its injuries ujwm the University Farm 
at Ithaca, X, V., where it had done more or less damage 
for two jears, though Mr. F. II. Chittenden states that 
he collei'ted a single adult at Ithaca in the early ‘SO’s. 
Specimens were also colIecUnl at Ottawa, Canada, and 
liiifTalo, X*. Y., in 18S7 and 1S8S, these being the only 
other references to its occuirence in this country. 

The following IS gleaneil from Prof. Comstock's interest- 
ing account. 

y«/ »/;•// -No external indications of injury to the plant 
can be si‘en until the larva within has almost completely 
tunneled the stalk, at which time there is a discoloration 
just below the injured joints. Thus damaire by this 
insect is not readily noticed, it merely dwarfing and stunt- 
ing the growth of the jdant b\ boring in the stem. 

“If infested straws he examined a week or ten days 
before thoj-iiiening of the w heat, the cause of this injury 
cun be found at work within them. It is at that time a 
vellow'ish, milky-white worm, varying in size from one-fifth 


Bulletin 11, Cornell Cniv Ag Exp. Station 
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to one-half an inch in length. The smaller ones may not 
have bored through a single joint ; while the larger ones 
will have tunneled all of them, except, jierhaps, the one 
next to the ground. 

LifP’higfory . — “ As the grain liecomes rij>e the larva 
works its way toward the ground; and at the time of 



Fio. 59 — Thi* Wheat Haw-flv Borer {('epha pygnur-m Linn ) n, 
outline of larva, natural M/.e. /», larva, enlar^jed, c, larva in 
\^heat stalk, natural «iz<*, d, fra*», t adult female,/, IWhyo 
nwrm ealnirtU/r, female, a parasiU*— i'ularjfed (After CurtiK, 
from “ luKeet Life ”) 

harvest the greater nuinher of them ha\e i»enetrated the 
root. Here, in the lowest part of the caMty of the strau, 
they make preparations for passing the winter, and even 
for their escape from the straw the following year. This 
is done by cutting the straw circularly on the inside, 
nearly severing it a short distance, varying from one-half 
to one inch, from the ground. If the wheat were growing 
wild, the winter winds would cause the stalk to break at 



Fin, fK).— The Whcnt Sn« tl) {('epfiim }\^t/nnni»] u, female begiuniug to ovi^wRit, A, 
female willi ovijxwiior iilseiUHl m straw, r, iomtI with wmg* ex|)anded, rf, straw* 
cui by larta-, e, lar\a hi lell at base ol straw (After Comstock.) 

[7o/aett /Ujfg fKi J 
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til Ik jKHiit; and thus the insert after it ha^l rew^bed the 
adult state could easily escape; while but for this cut it 
would be very liable to 1 m* imprisoned in the straw." 
Ordinarily, the straw is cut by the reaper before it becomes 
broken: but a stronii; wind just iK'fore harvest wdll cause 
a lar£te number of stalks to In^come broken, much as if 
affected by the Hessian Fly. 

“ Aftc'r the circular cut has b(*en made, the larva fills 
the cavity of the straw just below it for a short distance 
with a jdup of borinp:8. Between this plug and the lower 
end of the cavity of the straw there is a place about one- 
half an inch in length. It is here that the insec't passes 
the winter.” This cell is linwl with silk so as to form a 
warm cocoon. Here the larva jiasses the winter and 
changes to a pupa in .March or Aniil. The adult insect 
emerges early in Mav. The adults are four-winged insects, 
and are popularlv known as Saw-flies on account of the 
saw -like ovipositor of the female. In means of which she 
inserts her eggs in the tissue of the jdant. This species is 
quite different in some respects from the saw-flies feeding 
upon the leaves of wheat, and belongs to the family 
fep)n(l(p. 

The female commences to lay eggs by the middle of 
May. By means of her sharp ovipositor she makes a very 
small slit any jdacc in the stalk of the plant and in this 
thrusts a small white egg— about one one-hundredth of an 
inch long— which is pUbhed clear through the walls of the 
straw and left adhering to the iiibide. I'hough several 
eggs arc deposited in a straw, but one larva usually 
develops. “ The eggs hatch soon after they are laid, and 
the larvie may develop quite rapidly A larva which 
hatched from an egg laid May 1‘lth was found to have 
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tunneled the entire length of the stalk in whi(‘h it was” 
on May 28th. 

Hemedies, — “ The most obvious method of combating 
the insect is to attack it while it is in the stubble; that is, 
some time between harvest and the following May. If the 
stubble can be bunied in the autumn, the lar\a* in it can 
be destroyed. I’lie same thing could Ih» aeeornplished by 
plowing the stubble under, which would jirevent the eseaj)e 
of the adult flies. Hut as it is (often) eustoniaiy ... to sow 
grass-seed with wheat, it is fearcsl that the plowing under 
of infested stul)ble would rarely Ih‘ practicable; and it is 
also questionable if the burning of the stubble could be 
thoroughly done without destroying the \oung grass. It 
would seem probable, therefore, that if this insect becomes 
a very serious pest, it will be necessary . . . either to sow 
grass-seed w'ith oats and burn or plow* under all the wbeat- 
stubble, or to suspend growing wheat for one year, in order 
to destroy the insects by starvation.” 

The HeMian Fly {(Wulomum detslruHor Say). 

Of the injurious insects peculiar to the wheat-plant the 
Hessian Fly is undoubtedly the most widely distnluited 
and most destructive. Very often it is responsible f«»r the 
loss of from one-fourth to one-half of the croj); and one- 
tenth of the whole yield, or from 55 to 05 million bushels, 
is estimated to represent the amount lost by its annual 
ravages. Excessive injury by this as by most other insects 
comes pericKlically. Thus “Hessian Fly years” have 
occurred in Now York in 1817, 1844, 1845, 1840, 
and 1877, and in the three last years commencing with 
1899. In 1840 it has been “ estimated that the loss from 
the pest in western New^ York was not less tluiii 500,000 
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huHhcls. ” I'rofoKfiors Kohcrtfi, Slinp^crlaiul, aii<] Stono (1. c . ) 

that the (lof^trnftKm diinn^r tho past threo sfusons 
Ims IxH'Ti tlic njo^t Hevore ever expenenred in New York, 
oonw*rvati\(*ly c'^timating the lost* in lUOl at 3,500,000 
huf>helH of wheat, ^ allied at about ^i3.0oo,oo0 Injun' haa 
alw) lx*en wide-spread and M‘\ere in Ohio. .Miehipin, and 
neighboring' Staten during the pant few seanoun, ow'ing to 
j»eeuliar ilimatic (onditions. In l!too Prof. F. M. 
Webster slati-tl tliat a los^ of alxuit 00 jier eeut of the 
wheat crop in Ohio, amounting to 24,000,00(1 hu.-hels and 
\alucd, at the iicirket-rate. at 10,800,000, was due to 
injur\ l)y tlii> pest. 

JIis/oi t /. — HiiMtig been first noticed a.^ injurious on Long 
Island, in ITTO, near where the Ile.ssian troops had lande<l 
thre(‘ years before, it seems altogether probable that it was 
brought to this country by them, and it has therefore 
been so named. Rapidly spreading over all the wheal 
land 111 th(‘ Fast, it appeariMl in California in 1884, was 
reported as injurious in Kngland in 1888, and in 1888 was 
found to be de.>tnictive in New Zealand. 

Det^rnphon and Life-hintory, — The adult flies are little, 
dark-colored gnats, about one-eighth of an inch long, but 
these are less often M*en than the immature stages. Ka<'h 
of the females lays from one hundred to one hundred and 
fifty minute reddish eggs, placing them in irregular rows 
of from three to five, gcnenilly upon the upi)er surface 
of the leaf, but in the spring often beneath the sheath 
of the leaf. In a few* days these hatch into small, 
reddish maggots, which soon turn white, are cylindrical, 
about twic(‘ as long as broiul, and have no true head or 
legs, 'file fall brood of maggots burrowr beneath the 
sheath of the leaf and its base, which is still Indow' the 
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gronnd, cnnsing a slight enlargement at the i»oint of 
attack; but in the spring they usually st(»]) at one of the 
lower joints above the surface, in lioth instances lK'<‘onung 
fixed in the plant and weakening it b\ absorbing its saji 
and tissues. 



Fio 61.— The HcsKian Fly and U« various stages of development 
«, an egg; f>, larva or worm, <•, flaxsird, d. pupa, r, iwlult, lav 
iDgeggs,/, female, fj, male, h, stalk of wheat showing attack, 
i, natural enem) or parasite— all enlarged except wheat sli-m 
and fig. e. (After Kiley, Biirgc*sH. and Trouvelof, from T S 
Dept. Agr ) 

This difference in method of attack results in a corre- 
sponding effect on the plant. The first indication of tlui 
work of the maggots in the fall is the tendency of the 
plants to stool out; the dark (jolor of the leaves, which are 
somewhat broader, and the absence of the central stems 
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alHo rovoal thmr pr(*H(‘iu*c. Later, many of the j)lant8 ma} 
he olmerved to turn yellow and die. The spring maggots 
attack the laterals, or tillers, which have escaped the 
prcMous brood, so weakening them that the stems break 
and fall before njjening, and cannot be readily harvested. 

In about four weeks the maggots lx*como full-grown, 
and are then light greenish white and aliout three-sixteenths 
of an inch long. The skin now turns brown, shmels 
slightly, and inside of it is fornuHl the new stage, called 
the pujia. Tins oul.^^ide case, (“ornposed of the cast Urval 
skin, IS known as the puparium, and this stage is generally 
called the “ flux-.^ced ” stage from theclost* resemblance to 
that seed. In this stage the fall brood passes the winter, 
the flies emiTging in April or May, while the spring brood 
so remains during mid.^umnler. and emerges during 8ep- 
temher. HcHcics the ab<>\e. there are often two supple- 
mental broods, one following the spring brood, and the 
other preceding that of the fall 

I'ncniif-s . — Se\eral parasites arc of great value in hold- 
ing the numlHTs of the fly in check, but as yet no method 
is known whereby the\ m; \ be artificially encourug(*d. 
Attempts to import foreign parasites have not. as yet, been 
jiermanenlly smreshful. It is owing to these jmrasites 
being destr(»Ned by unfavorable weather conditions that 
the fly becomes excessively abundant. 

Prereiitive'i . — Owing to the wide distribution of this pest, 
and the corresponding variation of latitude aud altitude, 
it is evident that the time of its appearance will vary con- 
siderahly. and any preventive measures must be based upon 
a previous determination of the time of appearance of the 
broods f(tr any given loeality Hecently it has been shown 
that weather <*.ondition8 largely determine the time of 
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cHUHc a serious mortality to the earlier stages of the fall 
hrofxl of adults; and a rainless August often retards the 
emergence of the flies until even our laU‘st- 80 wn wheat (in 
New York) is uj) and ready to receive their eggs Just such 
weather eoiuiitions occurretl in New York in 1900 and, we 
lielieve, were largely responsible for the fact that in many 
eases late-sown fields were as badly infested as those sown 
eailier.*’ If there be a n4)rraal rainfall in August, the flies 
will emerge as usual earl\ m S(*pteinber and will lay their 
eggs on \olunteer. earl\-hown, and trap 8tri|>8 of wheat, 
and late sowings will largel\ esca|>e. 

Dr. A. I), llojikins has recently workeil out a most 
valuable law goNerning the time of apjiearanee of this pest, 
and from which he has deduetHl a rule for ‘‘ the approxi- 
mate determination of normal dates for the ending of the 
fall swarm of the lles.^ian h’ly in any lo(‘ality in West 
Virginia. “ 'I’ake a known normal date of a place, of 
know'n latitude and altitude, correct this date to a corre- 
sponding date at sea-le\el, by adding one day to each one 
hundred feet of altitude alane sea-level: then for anyplace 
north of this sea-le\el base subtract one day for each one- 
fourth degree of latitude and one day for each one hundred 
feet of altitude at the pla<*e t<» 1 h* deteriniiuMl, and for all 
imints south add one da\ for each one-fourth degrtM? of 
latitude and subtract from the result, as before, one day 
for each one hundre<l fcKjt of altitude. The resulting date 
will be the approximate normal. 

“To give an example of this method of determining 
normals, and to demonstrate its value, we will take, as the 
most important and reliable data, the results obtained by 
Prof. Webster, by actual exjieriments and observations, at 
Columbus and Wooster, Ohio. He found that the normal 
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dato for the pndni" of the full jmtumI of aeiive or 

swarming of the fly at (Vdiimhns, latitude 40 degrees, was 
Repteml>er *45th, and that the correKponding date for 
Wooster, latitude 40 degrees and 40 minutes, was Septem- 
ber 20th, whieh he states agrees ulnmst exactly with results 
obtained in Indiana, and forms the base of eoneluKions, as 
set forth in his Uulletiii Xo. 10^^* ('olumhus is SOO and 
Wooster 1000 feet above sea-level. Hy ap]>lying the above 
rule and computing the dale of Wooster fnun that of 
(’olumbus, or rice versa, tbe same dates will l>e secured as 
tIlo^e determined by Prof. Webster. 

Of the various farm methods of control the most im- 
portant is the late planting of winter ulieat through the 
Central States. In tin* latitude and altitude of northern 
Ohio if this be done after September 12th the flies will all 
have laul their eggs before the plants sprout. The time 
of planting should be later the further south, but no arbi- 
trary dates can l>e given for the M’hole eountr\\ as those 
mu«t be determined by altitude, latitude, and local condi- 
tions. Thus in extreme siuithcrn Ohio October loth is 
stated to lx* a safe time, while in central Maryland, in the 
same latitude, wheat may commence to 1 k‘ soan lietween 
SeptemlK*r 25th and October 5t!i. In northern Delaware 
farmers }»refer not to sow' until October Dt. Prof Uol>erts 
states that though no definite dates can Ik* given owing to 
injur}' being most serious after abnormal weather eondi 
tions, after which the dates would Ik* different, yet that 
‘^New York wheat-grow'ers have learned that wheat 8f>wn 
after the 20th to the 25th of September is usually much 
less infe.sted. In Ohio and Michigan, as elsewhere, it has 
been found that wheat sown very early, i.e , about Sep- 
tember 1st, and late, i.e., after October 1st, is but slightly 
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injured, \vliile that planted durinjr tlie middle of S<-|)teni- 
her IS lur^eU or wholly debtro\ed. 

Fig. i\:\ shoMs the pricier dates for planting in Ohio as 
gi^en by Prof. Wehhter. Varhnis State ex])eriment stations 
have isMied bulletins giving tlie proper time to plant in 
tlioM' State.>, and .‘»hould the nile gnen by Dr. Ifopkins 
proM* to b<‘ applicable throughout the eonntr}', the problem 
of when to jil'int will be ea.sil\ .«ohed.* 

lna^mueh us mo.',! of the ^prlng browl remain in the 
stubble in the fla\.>eed stage after har\est, if the fields Ik* 
then burned over, large numlH'rs will be destroyed, but 
often this Is impossible owing to the j»raetiee of seitling 
wluMt land to gra-s and elover, wbieh !>• quite a common 
pratlne in nianv se«‘tions. Hv the destruction of all 
volunteer wheat the two supplementary broods may be 
reduced, and in the extreme North, where this is the 
jinncipal means of (arrying the inject over winter and 
spring wheat i> grown, this will be found of considerable 
imjiortance 

Uv planting a few strips of wheat bite in August or in 
the first week of .September many of the flies will bt* 
de<'ovt*<l into laving their eggs UjMui ilu*m, and bv then 
plowing uiuler tlie.se strips the eggs and larvie may be 
<lestr(»ved ami the regular .sowing thus }»roteeted. The 
trap strips should m»l be allow e<l to stand over abmit 

W Vii. Agr E\|) Mutioii, Hulli'im \o (>7 The llessuin 
FI} in W ^ tt.. A I> Hopkins Ohio .X-ri K\ii. Sla , Bulletins 
Nos 1U7. Ipl F M Wrbstn Md Agr K\p .'sia , BulletiD No. 
r>S W (i .lohnson V S. Depi Acr Do Kal., n. .s. The 
IleKsinn Flv in the I'nlted SiuK's Herlw'rt Osboin Cornell 
I niversity .Vgr K\p Ma . HuHfiin IU4 The lb*HiitiaD Fly, I P. 
lloberts, M. V. .'SlingerlnnU. anil J L Moue, 
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Fj(. —Map indiculiii^r, ui fuood U})c, the approximati* dal«‘s 
iinmediaUdv nflcr wlin'h il in uaual y nafr to hoh mIu*hI ui tho 
fall, in \anous wclions of Ohio, in onlt-r to a\oid the autumn 
attack of Hessian fly Hales piven in small t \jM*sliow wln u 
\\heal son 11 in the full of lHh 9 escaiHsl the fall uttaik, thoii^di 
It >\as in raan\ case« totallv destniyed Ij> the spriuj; altu< k The 
ililTerence between these dates is the variation from the normal, 
and when* no dates are driven between the cross-liues there 
no such variation. (After Webster.) 
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four weeks, or thrw or four days after the main crop is 
sown. 

Though none are exempt from atta<*k, those varieties of 
wljeat “with large, eoam*, strong straw are less liable to 
injerv than weak-strawed and slow-growing varieties.” 
In New York in many localities in 1901 a wheat called 
I)aw^w)ii*8 Golden Chaff was found to l>e but little injured, 
^»here others were nearly d(*strove<l. However, in Canada, 
where this varieU originated, it is as seriously injured as 
other kinds, and ma\ lH*eome so in New York. Il(«.arded 
lietl Wheat Ncj. S was also f<uind to be a very resistant 
variety, as were Prosjierity, Democrat, lied Kusisan, and 
White Chaff ^lediterninean. It shonld be remembered, 
however, that none of these are invariably “fly-proof,” 
and that though under irrtain conditions they may be but 
little injuri-d, in other localities and under less favorable 
circumstances they may be injured as much as any other 
sorts. 

Among other conclusion'* Prof. HoU'rts and his col- 
leagues state that the fly “injures wheat more on dryish 
and jK)or land than on moist but well-<lrained, rich soils.” 
Also, “that the soil must be so well fitted and so fertile 
that a .strong, luadth) growth will Ik* secured in the fall, 
though the sowing of the seed be delaved ten to fifteen 
days beyond the usual tune. Such preparation of the soil 
will also help the w heat to recover from any winter injury. 
Thick seeding and v igorons growth also tend to ward off 
the fly.” “ Much stress should be laid on the proper 
fitting olf the land for wheat. Plowing should be done 
(.arly — at least 8i.\ w'eeks k'fort* sowing — to give abundant 
time for the repwittnl working of the soil in order to 
roeompaet the subsurface soil and secure a fine but 
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shallow so<Hl-l)cd in which there has. becm developed, 1 y 
tillage and the action of the atinopphere, an abundance «tf 
readily available plant-fot)d. Manures and fertilizers sliould 
be kept near the surface and the young rocjts encoumged 
to spread out on the Kurfaco soil, thus avoiding much of 
the damage by licaMiig in winter and leaving the deeper 
soil for fresh pasturage for the plants during the following 
spring and summer.” 

Prof. Webster strongly recommends the rotation of tin* 
wheat -crop, sowing it as far from where it was grown tin* 
previous year as possible. Where tins has been judiciously 
done, individual farms have often remained free from 
serious attack w lien* neighboring ones were badlv injured. 

Remedies . — After injurv by the flv has once become 
apparent in the fall, there is no application known bv 
which it may be destroved The application of a lilieral 
amount of fertilizer to land not already well fertilizer! will 
emible the plants to better withstand the injnrv and jiossi- 
bly outgrow it. Pasturing sheep on eariy>S(»wn fields 
would doubtless result in crushing many of the flaxseeds 
and larva*, and give the ground that compact, pulverized 
nature which it should have. 

Nothing is known as a remedy for injury by the sjiring 
brood. 

In summarizing his knowledge of means of controlling 
this pest, Prof. F. M. Webster, who is jirobably our best 
authority upon it, says: ** After thirteen [now fifteen) years 
of study of the Hessian Fly, I am satisfied that four-fifths 
of Us tnjvrtes may he prevented by a beiier system of agri- 
culture. For years I have seen w'heat grown on one side 
of a division-feiua; without the loss of a bushel by atta(‘k 
of this }>est, while on the other side the crop was inv ariably 
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always more or less injured. No effect of climate, 
mcU'orolopcal conditions, or natural enemies could have 
brought about such a contrast of results. The whole 
scicret was in the management of the soil and the seeding.” 

Some Wheat-maggots. 

Vcr}- similar in its mode of injuring the wheat-stalk to 
the llc^^nln Fly is the Wheat Stem- maggot [Meromyza 
(tmvnrami Kitch). The adult flies were first described by 
Dr. Filch in IK.*)!;, though the work of the maggots hud 
{irobubl\ been notic(*(l a^^ early a^ IH-.*] by James Worth of 
Bucks County, Fa , and by the Muhigan Farmer in 
Michigan about lS4n 

Kxtending from Dakota and Manitoba to Texas, the 
range of tins insect jiracticjilly <*overs all the eastern 
C lilted States and southern (’amula. 

Ciilike the llcssian Fly it feeds and breeds upon wild 
gra.sseB and is thus much more difficult to control. Prof. 
A. J. Cook found the larva' in both barley and oats in 
Mii higan, Pnd Webster reartHl an adult from Blue Grass 
{Fua praten»i>), and Dr. Jas. Fletcher records it as breed- 
ing in Ayropyrum, Ikschampsis*, Elynius, and 

Setana viruh^ in (’anada. 

/j/V-Aov/ory. — Like the lle8.«uan Fly the adult flies lay 
their eggs on fall wheat in September and < October, and 
the young maggots when liatchtHl work their way down 
into the stem, either cutting it off or causing it to discolor 
or die. 'I’he eggs are about one-fortieth of an inch long 
and of IT glistening white color. The larvaj are a light 
greenish color. alKuit one-fourth of an inch long, tapering 
towards the terminal end while sulicyliudrical piisteriorly, 
being quite elongate. The piijMe are the same color us the 
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larvffi, but more rouudiHl, bt’ing only one-Kixth of an inch 
long:, and reveal the legs *ind wing-e/ises of the imago 
forming within them. The external (;iise of the pupa, 
called the juipanum, is merely the shrunken and harden wl 
ciVBt skin of the lust larval stage, within which the insect 



Fio. a4 —Wheat BunHwciriii ( amfrirotyi) •>, iiiutun* Hy, 

b, lan'a. e, fMiparium. d, wheal -«leni all t'lilaririil ex- 

cepl d. (After Murlatt V S Dept Agr t 

transforms to the pupa. The fly is alnuit onc-lifth of an 
inch long. It is of a vellowish-ahite color w ith a black 
spot on the toj) of the heatl, three hroiul black strijies on 
the thorax, and three on the alHlomen, which are often 
interrupted at the sutures, so that they form distinct spots. 
The eyes are a bright green. 

The winU*r is passed by the larva* in the young plants, 
and in spring they transform to pupa* and adult flies. 
These in turn dejiosit eggs in sueh a position that the 
maggots issuing from them may readily feed upon the 
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succulent )H»rtionK of the growing stalk. Numerous larvse 
thus Slipping the life of the plant soon kill it outright or 
cause the top and head to wither and die. The adults of 
this brood emerge in .July and lay eggs on volunteer wheat 
and g^a8se^, the maggot» working iii the same manner as 
in the fall and coming to maturity so that another brood 
of flies lay eggs for the fall brood on the newly jdanled 
wheat. 

Owing to tlie fact that this in.'<ect breeds aho in grasses 
during late summer it i." much more difficult to (ombat 
tlian w'cre it contined to wheat as its f<»od-plant, as is the 
lles.-«ian Fl\. 

“ If the grain i.sstai kwl orthre.shed and the 
straw stacked or burned.’* says IVof. Webster, “it is clear 
that the mimlMT escaping would be greatly rediiewl,” for, 
Us the adult^ emerge Siam after harvest. lhe\ would escape 
to deposit their eggs were the straw left m the fields, but 
“it is not likely tliat those* in the centre of the stacks 
would be able to make thtir way out, and the ihreshiiig- 
iicuhine would destroy many more. How niiicli could lie 
ai'complished by late sowing of grain is uncertain, as the 
females are known to occur abundantly up to October. 
If ])lots of grain were sowed immediately after harvest in 
the vicinity of the stacks, many of the females could, no 
doubt, he imiueeil to deposit their eggs therein, and these 
could lie destroyed hv plowing under." Burning of the 
stubble will also aid in kwping this jH*8t under control. 

There are several undetermined species of flies hi*long- 
ing to tITe genus (hnina, and verN closely resembling the 
common house-fly in miniature, being about one-fourth as 
largt*, which have jiractically the same life-histur\ as the 
Wheat Steiii-muggot and injure the wheat in the same 
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manner. They will not need consideration by the pnic- 
ticAl farmer other than in applying methods of control as 
already given. One species of this genus, iletermiiied by 
Prof. 11. Gaman as (hams vanahilis Loew and christ- 
ened the American Frit-fly, has been found coinnion in 
Kentucky and (’anada, hut is so nearly identKial in 

■rffiTrrr H’ro 


b 



e 



Pi« 66 —The Amencan Fril-fly (Onrini# voruthtlui I/oew) a, 
lar^'a or iiiagi^t fj, pupariurii, V, adult rt\ (After Oarnmn ) 

appearance and habit in the larial stage that it can with 
difficulty be distiriguisheu from the Stein-inaggot. 

That these pests do not do more injury is probably due 
to a considerable extent to the fai’t that large numbers of 
them are destroyed by a small hymenopteroiis parasite, 
known as Cmlinus vieromyzw Forbes, which very commonly 
infests the lante, and by other parasites and predaceous 
insects. 

llarely will these jiests do seriouH duniiige, but very often 
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it iH mifticicnt to merit conBideration, aiwl only a knowledge 
of their life-history c&n give a key to their succ^esfiful 
control. 


IX.M KINO THE l.K\VK> AXI> HEAD. 

The Wheat-lonse {yvHarnphnrn nrenrr Fah.). 

Ilmttn y (tud iHMi ihutuni — At comparatively long inter- 
\als the wheat ( roji is extensnely injureil by the Whcat- 
louse or (irain-a])his. In iSfJl and lHt;2 serious damage 
was done throughout New York and New England, which 
seems to have been the fir^t serious outbreak (d the jiest 
in this country, it being a native of England Since then 
tl;e crop of 1HS!> throuijhout Kentucky, Ohio, Indiana, 
Illinois, Wisconsin, and Michigan was the worst damaged, 
sometimes to the extent of r,o per cent. The followniig 
\ear the lice a])peared on the eastern shore of Maryland in 
large number>, causing a total failure of the crop in some 
seetimis, and in 181»4 the) did serious ilamage in Wasliiiig- 
t<»n and northern Idaho, where they biwl been knowm for 
some )ears. Thougli no record of its distribution is to be 
found, it would seem ]»robal)le from the above that the 
M'heat-louse occurs throughout the northern half of the 
United States, as no mention of its occurrence in the South 
is found. 

Lik(‘ many aphids it rarely liecomes excessively injurious, 
being usually held in check by intenml panisites, pr(‘- 
daceous insects, diseases, and weather conditions. Just 
how far the weather is din»ctly n'sponsible for their 
imTcasiTor decrease is unknown; but it has lieen observed 
that an outbreak is usually preeedwl by several dry seasons, 
and that cold, damp weather during late spring and early 
Bunimer seems to favor their development. Parasitic 
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fungous disetifK'S — mostly of the genus JUmpuM—ar^ one 
of the most important checks to the multi])lication of 
plant-lice, and, as they require wet weather for their best 



Fio 66 — -Wlii'ut Paruhitf Apfudiu* yr uiitrwtphu Cook), and 

r raaitizi'd loufie from which it haa issued. (Copied from 
B Smith.) 



Pio. 67 —The Wbeat lousp (NefUvrophorn nf)ma> Psb ). Winglets 
and winged forms. (After Garman.) 


development, it is not surprising that several dry seasons 
should precede an abundance of lice. Prof. F. M. Webster 
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lliiiikH Uuit cold, M'ct weather in May and June is favor- 
able to the lice, in tliat it retanls the development of their 
parasites. 

Description mid Lifediistory . — The first individuals are 
found on tlie \oun}r wheat in the latter part of April, 
though during open ainter<? they may remain on the 
^oun*: v'heat, as olM-rved h\ Dr. (‘yrus Thomas in 1875 
and Prof. 11. (Jarman in iKSli, rntil early July the lice 
feed ujxrn the a heat, first ujam the stalk and leaves and 
later upon the head, hreedintr in the parthenogenetic 
manner of moht a])hids. (See life-historv of Com Root- 
ajihis, pa^'e l.hi.) The color of the lice varies greatly, as 
does also the size. In the spring the winged lice are 
green, with head, autenine, thorax, femora, tarsi, corni- 
cles, and a series of spots on the sides of the abdomen 
black. As the grain matures and the lice migrate to the 
head, many of them become yellow, reddish, and some of 
the \unged forms almost black. 'J’he wingless lM*e are of 
a pale green. 

Oats, barley, rye, corn, blue grass, and many other 
grasses furnish food for this jx'st. and after the wheat 
becomes mature it may commonly be found on volunteer 
oats until the fall wheat appears. During the hot weather 
of midsummer, however, it is not much in evidence. 

The true wjxos occur in the fall, and eggs are laid upon 
the fall wheat. 

Knemm . — Were it not for its parasites and the preda- 
ceous insects which feed upon it, the Wheat-a]>his would in- 
detnl lH>h most serious past, but onlinarily these keep it well 
under control, and when for some reason they are them- 
selves killed off for a season and the li(‘e have opjiortunity 
to multiply, they soon b(H*ome so numerous as to again 
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(loptrov SO miMiy as to prevent serious injury. The effect 
of these parasites and predaceous inst^ets is indeiul mar\el- 
lous and is always a matter of ohscrNation to the farmer, 
who wonders if they are to finish the work of the lice ami 
utterly destroy the crop. Prof. Wel>ster says of them: 
“The effect of the parasites upon the grain-lonso wa.^ 
simply astonishing, while their numl)ers were myriad. 
Going to the fields of recently harvested grain, if one stood 
in a position to bring the newl\ msule shocks between 
himself and the setting sun, he could clearly observe the 
swarms of minute hynienoptera arising therefrom and 
flying away. IkMiides, the stuhhie-fields were overrun wnth 
lady-beetles and their larva*.’’ Se\eral internal parasites 
belonging to the family Hracouuh (see page 41) are con- 
cerned m this g(K)d work, one variety, dcscrihcd by 
Prof. A. J. (’ook as Afihidtujf grmartnfhiH (Fig. <iG). 
having been esiwially numerous in Michigan in 1 S 81 ) 
All the common ladybird -lioetW feed upon those licc, and 
with an abundance of fmMl increase in nuinlnTs ver\ 
rapidly. Several species of syrphus-flics and Vhnfuojm arc 
equally fond of them, and are very numerous in infchtcd 
fields. 

llmedm . — As far as known no artificial remedy for the 
Wheat-louse has yet been found. Though the lice might 
be destroyed with \ariou8 sprays, this is hardly practic 4 ible 
in a wheat-field; and inasmuch us the lice brood upon so 
many species of the grass family, there seems to be no cul- 
tural method for combating them. Ordinarily, therefore, 
we will have to trust to the good woebiirk of the eficial 
insects and diseases to prevent their depredations. 
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Wheat Saw-ilief {Dolerua spp.). 

Several species of saw-fly larv® sometimes feed npon the 
leaves and rarely the licads of wheat, bat seldom do serions 
injur}. Duh-rua (trcemas Say and Dolerus collaris Say 
have both been reared upon whejit from Ohio and New 
Jersey, though l)oth 6peeie^ occur throughout the United 
States and houtliern Canada east of the Rockies. The 
adult flics “are comparatively large, robust insects, of a 
dull l)la('k or bluihli color, varied with yellow or reddish.” 
“The lanie are quite uniform m color and general char- 
actensties. They have twenty-two legs, are cylindrical, 
and geni'rally of a uniform grayish o^ slaty color, dorsally 
and hitenilly, but nearly while ventnilly.” * 

The adults deposit their eggs in the spnng, and larv» 
are to be buind early in June. The only record found of 
the life-histor} is that (d />. coUarm by Prof. Webster, 
who found tiiat a lar\a collected on June 15, 1897, entered 
the grouiul in alxuit ten days, and the first adult emerged 
Jaiiuar} 11, IStiS, though the adults usually appear later. 

The most common saw-fly feeding upon wheat -foliage is 
Pdchynematus v ticustcovms Norton. “ The adult insects 
appear during the latter part of April and first of May, 
the males anUnlatirig the females several days. The eggs, 
when first laid, are of a light green color. They are 
inserted to the number of two to five, or more, together 
along the edges of the wheat-blades and just beneath the 
epidermis. Some fifteen or sixteen days elapse before 
hatching* The newly hatched larva is rather slender and 

• Wheat and (IrnsH Saw flies C V Riley and C L Marlatt, 
Life,'* Vol IV, |>. 109. 
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elongate, tanering gnnhially from the heJMl to the last 
segment; head yellowisli. eyes hlaek. Full growth is 
attained in about fi\e weeks, the mature larva having a 
length of about four-fifths of an ineh. The head is of a 
pale clay-yellow color, the eyes are black, and the col(>r 
of the body is green or yellowish green. The larva is at 



Fig 68 — iJoUrru* artr/iMm >^h\ fciimle iAfl<r HiUy and Murhitt. 

‘■Iiwfi ’ I S Airr ) 

once sejiarated from tlie Ihhnts larva* by tlie jatssessiou 
of but seven jiairs of abdominal feet,” (K. & M , 1. e ) 
When full grown the larva* enter the earth and construct 
silken cocoons, in which they iloubtless remain unchanged 
over winter, transforming to pu|np shortly before the 
adults emerge the next Hjiring. The form of the adults is 
well shown in the ill Uht ration. •* The female is stout and 
in genera] light yellowish or ochraceous in lolor. The 
abdomen is for tlie most jiart dark brown or Idaek, 
dorsally, except the jiosterior lateral margin and the 
extreme tip. The male is much more slender and elon- 
gate than the female, and is almost bhu k in color, the ti]) 
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of tlic ulxlomen being reddish and part of the legs 
whitish.*’ This species has been taken on wheat in 
Illinois, Nebraska, Delaware, Maryland, Ohio, Indiana, 
and PeniiFjUania. Dunng 188^) and 1887 it did con- 
siderable damage by cutting off the heads, — sometimes, as 



Fio. 69 — The Grass Saw flv {Parhynfmniu* extenurornu Norton) 
rt, »i, cirns on wlicnl hhule. >oun;: larva* r, full larva. 

d, cocoon from wliuh a«lull has emerjred. «. /. adult insects — 

e, male. 1, female <• and h, natural sue, <•-/, enlarged (After 
liih*> and Mnrlatt, V s l>e|»t Agr ) 

stated b\ a Mar\land man. cutting fully one-half of them. 
No more recent damage has been recorded, and owing to 
the slight damage usually done no remedies have received 
a practical Dee]) fall ])lowing might be of advantage 
by burying the larva* so «lee})ly that the adults would lx* 
unable to escape. 
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iNJUiuNo THE ni:An. 

The Wheat-midge (Diplosix fnfin Kirby). 

Hisiortf. — While the Hessian Fly uttaeks the stalk of 
the wheat-plant, another species of the same jfenus. knoan 
as the Wheat-midsfe, or “ Ketl Wee\il.*’ often does ver\ 
serious damapo to the maturing head. It, too, is a 
foreigner, having first been noticed as injurious in Suffolk, 
England, in ITbo, tluuigh pr«»bui)le references to its 
depredations date back a.s carh Uh 1T41. “In ‘Ellis's 
Modern Ilusbandnian’ for K4.‘) the attacks of the \a‘>t 
numliers of black flie.s (the ichneunion ]>amsites) are 
notictni in the bdlowing quaint terms* * \fter ihi** ^le bale 
a raelanclndy sight, for. as soon as the ^^beat had done 
blooming, vast numbers of bhu-k flies attacked the wbeiit- 
ears and blowed a little yellow magg^it which ate uj* some 
of the kernels in other part^ of them, and which cau^e<l 
multitudes of ears to miss of their fulness, acting in some 
measure like a sort of locust, till rain fell and washed them 
off; and though this evil has happem^d in other sumniera 
to the wdieat in some degree, yet if the good providence of 
God had not himlerwl it they might have ruined all the 
crops of wheat in tlie nation.’ (Hind’s ‘ Essay on Inw’ets 
and Disease's Injurious to Wheat Drops,’ page Tfi.)” * It 
8(*em8 probable that it was first introduced into America 
near Quebec, where it “appears to have occurred” in 
1819, and was first obsen'ed in the rnitod States in 
northwestern Vermont in 1S20. It did not become very 
destructive, however, until 1828, from which time until 
1835 it kept increasing in such numbers as to cause the 

* The Wheat -midp* Hulletin No Ti, Vol 1, 2d . Ohio Ag 
Exp 8ta , F M Webster. 
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almiidonmeiit of the wheat crops in some localities through- 
out northern New England. Serious damage was reported 
as due to this pest every few years until about 1860, being 
most severe in 1H54, — in which year Dr. Fitch estimated 
the ]o<s in Xe.r York alone at >ir),0(K),00t),— 1857, and 



Fio 70.— 'VVlK'at-midijc {Ihptmifi triti D n, femalt* Hy. b, male 
tlj , e, lar\u from Indow. (Aftei Mailatl, U 8 Dept. Agr.) 


185S. Since then no wide-spread injur}’ has occurred, 
tliough local outbreaks are frequent, and it has spread 
south to the (iiilf States and westward to Iowa, Minnesota, 
and Arkansas. 

Life-liislon/.—nw adult flies are small, two-w’iuged 
insects, about an eighth of an inch long, of a yellow or 
orange color. They a}'])enr about the middle of June and 
lay the eggs “in a small ca\ity at the summit of, and 
forinwl by a groove in, the outmost chaff covering the 
incipient kernel.” They hatch in about a week, according 
to Dr. Fitch, and the maggots burrow into the forming 
kernels. The maggots are of a reddish color, and when 
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an car is biwlly iiifcstod pvc it a reddish on account 
of which the insect is olteii called the *• Ked Weevil.** 

When full-grown the larva* enter the ground and usually 
form cocoons, in which the\ ]iass the winter in the pupal 
stage, though the\ often hibernate without sin h protec- 
tion. Though doubtless there is usualh but one hnjod iii 
a season, oliservatioiib In Prof F. M. Websttr and others 
seem to point to the fact that there soinelimes are two 
broods, as adults ha\e l)een obser\(*d from August into 
NoNemlier. 

Besides wheat, the wheat -midge also sometimes injures 
rye, barley, and oats. 

/iVn/e(/n's.— -Plowing infested fields in the tall so ilecply 
that the midges will be unable to reach the surface upon 
deveh^nng in the spring i-' In fai the l»csi means of con- 
trolling this pest ; while huri.ing the stuhldc pivMous to 
plowing, ami a rotation of the < rop, wdl also l>c of (on- 
sidcrahlc aid * 

* See "The Piimtiml lii «n IuiidusdI (lOOMiiji Wheal, C. 
L. 31ailutl, Faimers Bulieiiii, Au l.U, L > Ilepi .Vgr 



CHAPTER VTI 
INSECTS INJCKIors TO CORN 

INMURING THK ROOTS. 

Com Koot>\%<»riiiK. 

The Western Corn Root-worm {Diahruhai lonf/icffniiK Sjiy). 

Tiif farmers and (‘ntoniolopsts of the Central States 
have IdTi" known tiiH a-; one of the ^^o^«t ])ests with whndi 
they have to deal, and its ]iroirress eastward through Ohio 
has l)een a matter of eonsiderahle interest. 

//jxCo'v. — Oiit?ide of entomological collections, the 
l>eetle was hardly known until IS* 8, when it first appeared 
in Illinois in such numhers us to cause any wide-spread 
damagt*. Flr^t oli^erved by Say in IS’^b'l, who gave its 
habitat as Arkansas Territ(»ry, it was not again noticed 
until found numerous upon sorghum by I*rof. W. S. 
Robinson of Kansas in ISr.t;, who gave a large thistle as 
its native food-plant. In 1S74 lh*of. C. V. Riley received 
alar\a from Kirkland, Mo., which hml been found bur- 
rowing intii the roots of corn with considerable injury, 
and again in 1 STS from Eureka, Mo. Ih’of. Webster states 
that hi Illinois from the spring of 1ST4 he eollected only 
two sjiocimens until the fall of ISTT, when quite a mimlier 
were taken ni (‘orii-tields. .\ rapid increase in numhers 
occurreil during the next three years, and by 1880 its 
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injuries to corn in Illiinus! were so severe as to denuind 
investigation. At that time it was statini l>y seMrnl 
farmers that the larva? had been noted feeding on corn- 



Fio 'Jl.—Dtabrotu'd longirorna Say a, l>eetle; h, larva- WeHi<*rn 
corn root-w(»rm. r, pupa, d, d\ iM»rtion of vfifi vnlur^rod 
( /40), e, itmudibU* of lar>a. /, lu>a<l of iarMi from ul>ovi ilair- 
lines at sides natural Hi/.e. (Kedra>Aii from Forbes ) 



Fio. 72. —fl, Ihabrotira IS-punetaia Ollv. Beetle of Southern corn 
root-worm; b, iHaltrotunt tdUaia Fab Striped Cucumber- 
beetle. (Redrawn from Forbes ) 

roots for ten or twelve years, and that serious damage liad 
been done for at least seven years. Thus it is evident that 
in all proliability the injuries to corn commem^ed in 
Itissouri and Kansas during the early ’70’s, and, as soon 
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ft.9 the hirvjp had aetjuired a d(?cided tahte for corn, epniad 
frnidually eastward into IllinoiH, where that is the staple 
crop. 

In the 8}>ring of 1882 rrofessors Forlies and Webster 
lK*jran a careful ‘^tudy of the life-hi^torN, habits, and 
injuries of the insect, and to them we owe almost all our 
knowledge of it. At that time its injuriCh were found to 
be general throutrh(»ut western Illinois, north of Centralia, 
and also in soutiieastern Iowa, destroying from five to over 
jifh/ fxr I rut of the crop. In ixs.'i Prf)f. Webster found 
It abundant at Ijifa\ette. Imliana, where the owner of one 
large estate estimated his h^.s at tift(*en per cent of the 
whole crop, or a cash Im^s rd 

rnnotirisl in (Hno till 1M»2. m that \ear it was re}>orted 
from llainiltoii (‘ount\, in the eMreine southwestern 
<‘orner of the Stale, and wa^ al.-o found in Van Wert 
('ount\, in the northwestern part. Since then it has 
sieadil} ad\anet‘fl, eacdi Near .'•preading over one and one- 
half count to the eu^tward, until in lS(t5 it had been 
rejMirted from o\er almost the entire ^ve^tern half of the 
State. No special inUice ba.s been seen of ain spread. 
Willie thus ^p^euIlng eastward, it has be(‘ome generally 
recognized in Kansas, Nebraska, Iowa, northern Missouri, 
Illinois, and Indiana. 

Though never known to have lH*en seriously injurious 
(‘ttst of Ohio, the writer found ears of corn in a field near 
Ithaca, N. Y., which had hwn planted in that crop for 
sevemi years, attacked hv large numliers of the btH»tle8. 
On Stiptember 15, 181*7, the corn was fairly alive with the 
beetles, as many as a dozen l)eing found eating the silk of 
a single ear, gtmerally w'ell under the husk, Mr. Harriug- 
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ton has found the beetles on thistles its far ejist as New 
Brunswick. The only previous rei-ords of it in New York 
are those of Prof. Webster, w'ho quotes Mr. Fred. Blancburd 
of Lowell, Mass., as having sp(*ciinens from New York, 
and Mr. Ottomar Heinecki' of Buffalo, who wrote that he 
hati collected it there on willow jmor to iSSti. Though 
these statements are donhtles.-^ <'orreet, there eertainl) n 
no record (»f it during the last lifteen Near.", and ne\er of 
Its having bwn injurious 

Life-hisionf . — The hfe-luslor\ of the pe.-t, thou^di not 
completely known, h \el c(unparatnel\ ^lmjdc. The 
are laid in the earl\ fall, within a few iiu he^ of the base 
of the sUilk. from one to fiNc inche.-^ deep in the soil. 'I'he 
lar\a* hatch from June to An^rti"*. smd at fir^t cat the 
small roots entire, and tlicn eommcin e hnrnovin^' under 
the outer lauTo of the lar'^cr roots, causing; the stalks 
to be easily blown o\cr if on a rn h loam, (tr small car^ 
and a j:encr.il dwarfing (d the jdiint. if on por)rcr hind. 
The adult worm is ncurl\ white, with brown ln*ad. a litllc 
less than half an iin-h loiijj l>y less th.in one-ti*nlh of an 
inch in diametiT. Three pairs of short leurs are f.nind on 
the sei^ments immediately Iwk of tin* head, luit otherwise 
the long, cylindrical liody appears perfectly smo(»th to the 
unaided ej’C, though seen to have numerous hairs and 
bristles under the microscope. Before pupation the color 
becomes slightly darker and the hod\ shortens, heemuing 
more like a common grnl». 1’he\ tlien lea\e the roots, 
form a small oval cell in the soil, transform to pnjMe, and 
in a short time come forth as adult heeiles 

The Iwetles are of a griHinisli or greenish-yellow color 
and about one-fourth of au inch long, resembling in form 
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the common Striped (hiciimlK*r*hectle. The adults are 
found in the field?! from the l-itte** part of July until the 
eorn-silk he' >uu> l)rown and dry, and often later, feeding 
upon the silk and j)ollen, lluih doing more or less damage, 
though slight when compure<l with that of the larvai. 
'rhoiigh feeding almr)Ht entirely upm corn, they have 
oeoiisioinilly l»(*eii recon led as eat in ir various weeds, d(>\er, 
bean*', cucumUT- and s(|iiash-\ine.‘». apjdes of which the 
skin had Ikhui hroKen, cotton -flow er^, jmmpkius, and 
various fungi. 

(Renmlij — S<h‘ below.) 

The Southern Corn Eoot-worm or Twelve- spotted Biabro- 
tica (/>i(i/iriiftra ihtudf^rempHucinltt (>Ii\ ) 

This beetle u- di'lingui‘-he<l from the above by being 
larger and luiMiig three transverse rows of four blai'k 
spots on the wing-coNerN Its larva, wbnh has ver}* 
similar habits and i- ut} injurious, by eating the coni- 
roots in the South, has not lK‘cn known to do so iu the 
North, but is e\er\ where <-xeeedingly abundant. The 
lieetle is prolaibl} In^t known a» attacking sijinwdi-, melon-, 
and eueumber-vines, of which it eats ^oraidously both 
loaves and fruit, hut has uImi been uotieiHl on clover, 
cabbage, cauliflower, beaub, bl‘et^. hops, cotton, chrysan- 
themums, and various fruit-trees. 

Hmmly. — Ww reuuHly for both these jiest^ is so simple 
and effiH'tive that it would swin that no one ought to 
suffer fn'iii their injury. As far as known, they have 
never been injurious to corn after a jirevious crop of 
wheat, rj’e, or barley, though the field may have been 
infested before that, and a crop of com is then safe for at 
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Umst two years. TliUb u hini|ili* rotatkni, which is also to 
be recommeuiled on many other grounds, is entirely 
effectual * 

The Corn-root Web-worm {('latnhus ralif^mosfllus Clem.). 

Injury — When young corn-phints an* seen to stop 
growing, become deformed and to die off in such niimlH*rs 
as to frequently neeesMlate replanting, upon exaniination 
of the rooti the injiirv will <dleii he found to he due t(» 
the work of a small cati'rpillar. Tw(t or three. \ery often 
live or six, an<l soinetiuies iib inau\ a.^ eight or nine will 
)»e found at the hubc of a plant about an iin h below the 
surface of the soil, and nut «»\er four to mv indies from 
the stalk, usuall\ being in tl«»'e j)ro\imit\ to it. Kmh 
lar\a is eovered with a tine. loo>e web. to whidi (ding 
particles of earth, forming .i sort of caM*. and on aeccuint 
of which thobC insects are known n- Web-w<*rms 

Where the weleworms are jircMmt in Mn\ number they 
will often iieces-Mtate the second, third, and sonn’times a 
fourth jdaiiting, making the corn M*r\ late and in\c!\ing 
considerable expense. The worms b(»re into the \oung 
stalks just above the ground, frequently cutting theoi f>ff 
entireh. IjUter on the larger .‘italks are gouged out at or 
slightly abo\e the surface of the ground, and tlie larva* 
burrow into the folded leaves, wdiich when they unfold 
have several transverse row’s of threi* to ti\e holes. On 

•See 

1882 Forties, S A Fir*»l .'tun lU*pl 12 i1j Kept St Kiit III . 

p 10 

1890 Forbes, S A 6th Aim lb‘pl , p 71. 

1892 “ “ Tth " •* pp 146. 164 

1894 Webster, F. M. Bull No 51 Ohio Ag Exp Ht« , p. KO 

1896. “ 68 p 89 
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lici ount of this theso insocts are sometimes known 
as “bud-worms.” Strong plants will often make a new 
start and siinivo the* injury, but remain much behind 
those not attacked, while most of the weaker plants will 
decay and rot off. 

The Math — \.>i one walks through pasture or grass land, 
many little white and \ellowish moths are seen flying 
alxnit on all subs, but quickly disappear as they alight on 
the grass. If a single individual lie watched more closely. 
It will he noticed that in alighting upon a blatie of grass 
It ((Uickh nilb its wings \ery tightly around its liody, and 
hugs up close to the gniss so that it is hardly ihstingiiish- 
ahle from it, 1‘rojectmg from the heatl in front is what 
a[ipeArs to Ik‘ a long lH*uk (»r snout, on account of which 
these moths are often known as “ snout-moths,” but 
which rcall} cinisists of the palpi or feelers. The “ Orass- 
moths,'* as they are sometimes called, belong to the genus 
Cntiiibus and include se^erill eoiiimon speele^, being 
markeil with siher stn|H*s and Imiubs, as well as golden 
lines and markings, so that they often jiresent a very 
handsome appearance. 

Life-h\»tor}i . — 'Hiese are the parents of the Web-worms 
which do so iiiueh injury U» the young corn-roots, the 
principal depreilaUirs upon corn belonging to the sjiecies 
i'ramhis ralhjimm-Uus. They lu_\ their eggs in gniss land 
in May or early June, dropping them on the surface among 
the rubbish or legetation, or attaching them to the grass. 
They are o\al in form and of a yellowish color, each being 
markeif with regularly placed ridges. Almut two hundred 
eggs an) laid by each female. In from six to ten days the 
eggs hatch. The young larva* sinm form their loose silken 
webs or tubes at or a little Ih*1ow the surface of tlie soil. 
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burrow injr imuuig tlu* rool^ aiici feeding upon the i*taJk 
and outer lemeh, or killing the plant b} atUnking the 
erov, n. 'Fhe larxa' \ary eoiiMderably in color, from a 
yellow i-li w lute, llirough pink, to a reddihli or brownish 
sliado. ami are sludded with ^nlall tu]K•^lle^, t*a< h liearing 
a tuft of hair>. The lar\iv ka-oinc full-grown in 

from five t<» seven week> and are then fnun one-half to 
three-fourths of an im h long. During the latter part of 
July the) form eoeooiis, -nmetime-' in the larval tuk*?, in 
which the) pa-' the pupal stage and from which the 
moih*> emerge some twelve to fifteen davs later. Kggs are 
laid in gru's lamD during August and N*pteml>er for 
another brood, the larva* hatching in Sej>ti*mlK*r and 
Dttobfr ami hecoruing j»art-gr<»wn Iwfore winter. They 
hih(‘rnate in their wel)'^ over winter, and as soon as the 
grass lotniuences it- growth in the spring thev are to l>e 
fmiiid feeding upon it, iHroming full-grown earl) in Mav. 

/'/c/v x/iff \s the natunil fmal of these insects isgras.'i, 
It Is not surpn-ing that corn plantevi on sod land should 
he worst injured, and though the injury done the grass 
may noi have been noiieeahle, when tlie available food is 
so greatlv diminished hv suhstilalii'g for grass land the 
ciunparaiivelv few hills of eorn the injury becomes much 
im>re serious ami apparent. Though the planting of corn 
on .‘iod land is a most common prattur, inju’-v by this and 
man) other insect ^ e.sts of corn -most of wluw native 
footl i.s grails —might he avoided by planting any other crop 
than a grain, siu h ad javtatoes. Otherwise plowing late in 
the fair and harrowing so a« to exjvose the larva? to the 
weather, or plowing so deeply that they will lx* Imriod so 
that th(‘y cannot regain the surfaet*, will do much to pre- 
vent injury the next season. Inasmueh as the moth will 
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not lay her egffs upon plowed land, if the hind he plowed 
early she will he driven to other fields: hut the exact time 
of oviposition vanes for different latitudes. 

(lenerous fertilization will aid the planU in overcinning 
injury very eoiinderahh. Dr. J. H. Smith ad\ij.ef. “tin 
iippheatioii of all the necessary }>otash in the form ttf 
kuinit, put on as a toj>*dre.ising after the tiehl is prejiared 
for planting,” and suvp. “Fall jdowing and kainit as a 
top-dres.>ing in spring will, 1 feel «(tnMmrd, destroy hy 
all odds the greater proportion of the wel> worms tint in- 
fest the sod, and would als<» destroy or lessen manv (»ther 
|K‘st8 which trouble i-orn during the early jiart of its life.” 

The Corn Root-louie uumli im/ttis Forlu's). 

IhftrnpiHm — Where ]uit( lies of corn het oine dwarfisl, 
the leaves hmnning \ellow and nni, with a general lai k 
of vigor, one may well he suspicious of the work «»f the 
(’orii lloot-louse. 'riiough such an appearance ma) he 
due to the Wool-hlight or the Drass KooI-Iou.m* (.sV//i:o- 
neurn pamnihi Thus.), the cause of the trouble may 
usually 1 h' ascertained by an examination of the root.s. If 
due to root-lice, thev will he rcadilv seen gathered 
together in large masses. 'I’lic Hoot -louse may he recog- 
nized hv being of a hliiish-green c<dor, with a white, waxy 
bloom, of an oval form, with two short, slender tubes 
projecting from the posterior part of the abdomen, 'riiese 
have ojR*n ends and were formerly sujijiostni to excrete the 
sweet liquid “ honey-dew upon which the ants fwal, and 
were therefore called “ honey -tubes.'’ If the (IraHs-louse 
be the depredator, however, it may Ih' retaigniziHi by its 
white color, its blackish head and markings, and the 
absence of the honey -tulies, their position being indicated 
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by two Hiimll ojK'niiijrrt surroumlwl by narrow brownish 
rings 'Fbe latter fij)eeie« is common U|Mjn the roots of 
grosses, among a Inch may be mentioned blue grass, 
tiinoth), and Vantiunt (/lahrunty and though it rarely 
becomes of any great e<’onomie importance, it isw'ell to Ik* 
able to distinguish it from the more injurious Corn Root- 
louse 

hi'ilnhuiion (Dtd F(>od . — The (’orn Root -louse has been 
rej)orted from Illinois, where it occurs in all parts of the 
State, Miir\land. New .lerse\. IMaware, Indiana. Ohio, 
Rcntuck}. Minnesota, and Nebraska, so that it doubtless 
occur** to some extent through tlie whole Coni Relt. 
HcskIc** ltroom-<orn and sorglium no otlier cullivattKl crop 
has 1)01*11 known to ha\e lieeii injureil In this ]H*st. though 
It fce<U in early spring and e\en as late as June ujioii 
tin* roots of smurtweed. purslane, Potiiilftnt Koinmea, 
ragwet*d, foxtail, and erah-grasses. The ecoiioiiiie iK'anng 
of its fwding upon these wee<l.s will he seen in discussing 
the hfe-history. 

f 'tfte of tin' .In/s. — If you will break open the nests of 
tin* small brown ants {Laxios mtjer and \ar ulieuus), 
which arc common in com-field.s which lunc Ikou lufesUnl 
with the rooi-lousc, during the winter, }ou will doubtless 
timl many of the little blaek aphis-t*ggs. wlneh have been 
(arefnll\ stored by the ants and whieh will Ih‘ well cared 
for In them during the winter. They are of a glossy 
black (*olor and an inal shape, and will sometimes lie found 
in small pih*s in the obamliers of the ants' nests. On 
warm days the ants bring them up to the warmer surface* 
soil, and in cold weather carry them far down into the 
unfrozen earth. With the apjiearance of the young smart* 
w’oed plants {^Pohjgmmn pi^rxu'arin) in early spring, the 
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eggs commence to hatch. The ants at once lay hare tlie 
Bniartwecil routs anti carr\ Iheir yonng wanhs to them, 
where large colonies soon Itecoiiie esUihlisheil. 

—If the field is not ]»lanted in corn, the 
hee w ill later fetKi upon the roots of the jiigeon-gniss or 
purslane. About the first of May the second generation 
of lice commences to appear, among them being both 
winged and wingless form*:. Like most plant lice, tins 
brood, and all during the summer, are prodnc«*d by 
females known as a(jomir frtnairs, withtmt an\ inlcrtention 
of the male form, the \oung lice lieing b(»rne dirc<-tl\ In 
the female without an\ egg stage. Such hnualeo ari- called 
viviparous in contrast to those luMiig eggs, which are < alleil 
oviparous, and sucli a pr(»cess is termed “budding” or 
parfhviKKjnK'sis The little brown ants again transfer the 
lice to the rcaits of the young corn-plants about this time, 
burrowing around the nM»ts of the <‘orn so as to la\ them 
bare, and euni carr\ing hither winged lice. All through 
the summer they attend the lice, burr(*wing around the 
roots of the corn, and carrying them fn»m }dunt to plant, 
m return for whiih. ujum stroking the lice with their 
antennte, the lice gi\e off the sweet “ ln»ne\ dew ” ujaui 
which the ants fowl; indin-d, the lice ha\e been well 
likened to herds of cattle, cared for b\ the ant herds- 
men. The first three generations each recpiire about 
nineteen days to become full-grow n During the summer 
the lice continue breeding with extreme nipidity, the 
broods becoming mature in an a^eruge of eleven days, 
some twelve broods occurring before the middle of Sep- 
tember. During the summer both winged and wingless 
agamic females occur, but al>out the middle of September 
appears a brood of wingless lice including both true sexes. 



IKBECT8 INJrillOUS TO CORX. 


187 


The fernalof? of thin hrmxl lay the eggs until the middle of 
November. This generution is u«uall\ earned by the ants 
tf> their nests, of whieh they are given the freedom and in 
which the} lay their eggs. 

liemvdipx — Owing to the fact that the lice do not 
migrate until the 8e<*,ond generation, a rotation of crops 
uilJ 1 h‘ of eonsideralde ser\ice in checking their injuries, 
a* corn jilaiited on uninfested bind will not la* attacked 
until It 1ms been able to secure a gooi] start, and if well 
fertilize<l mat be able to successfully withstand the injuries 
t»f the lice. The jtropcr fertilization of jdants infested 
aith root-insecth is always of the greatest importance, and 
usually the corn-plant will readily throw out sufficient 
roots to enable it to mature a crop, if the soil contains 
Mifficient nourishment and is under proper eultivation. 

A^ the ants not only care for the liee during spring and 
summer, being largely responsible for their spread, hut 
housi* the eggs in, their nests over winter, am means by 
which the nests may he destrovtHi together with their 
iiiinates, the adult ants, their larvie, and aphis-eggs, will 
therefore Iw of eoiisideruhle value m controlling the lice. 
l)ei‘p fall jdowiug and harrowing, thuroughlv breaking up 
the ants’ ncsU just bi‘fore early winter, has been found to 
tu*com))hsh this end to a largo extent, and is also excellent 
jiractice for destroving the hibernating larva? of eutworms 
and the (‘orii Stalk-borer. Furthermore, imusmuehas the 
liee feed ujum various weeds in earlv spring, if these be 
kept cultivated out, the probability of injury to the com 
will he greatly lessened. These weeds are usually thickest 
ill low’ spots, and it is in just these jilaces that the lice 
appear first and do their worst damage. 

Injniy done by the t'orn Uoot-aphis is often overlooked 
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a simple matter, and a most practical and efficient method 
of dealing with this troublesome pest. 



Fu. TS~(ira.sf< R<K)t-louse, winglesK \i\iparous female. (After 
Forlie** ) 

INMl KtXi. TIIK &T.\LK. 

Com BiU-bugi \SphcHophorus spp ). 

Desenptitin . — Throughout the South and often in the 
more Northern States, (’anada, and the West the Corn 
Bill-hugs sometimes Inn'orne serious enemies of young 
corn-plants. They belong to the same class of ‘‘Bnout- 
lx‘etles”as the Plum Cunmlio and Cirain-ueevil, and to 
the same family as the latter — the Ctilaadriihv. They are 
called “ Bill-bugs” on account of the prolongation of the 
head, termwl a bill or snout, by means of which they arc 
enabled to drill holes in the corn-stalks. Several sjieeies 
belonging to the genus Sphemphonis are commonly in- 
jurious to corn. One of these, N. jiamdus Oyll., also 
attacks small gmins and timothy, and is therefore known 
as the drain Sphenuphonis. Another sjieeies, S. ob»curu$ 
Boisd., does considerable injury to sugar-cane in Hawaii, 
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The adult beetles are from one-foitrlh to throe-fourths of 
an inch long, of the form shoan in the illustration, and 
arc of a brown or black I'olor. marked with darker longi- 
tudinal ridges on the wing-covers. 'I’lic larva* are <»f from 
one-fourth to five-eighths of an in< h long, thick flesh v 
white grubs, with br(>wn heads and cervical shields on fir^t 
segments, and footle.ss. 

— The life-hislories of the difTerent species 
are but partially known and varv somewhat 

jMirvttlun hibernates over winter as a bwtle, appear- 
ing in March and April. The female punctures tlie j-talk 
of w'heat or tiniolliv — oats and Imriev are also sometuiK's 
atUvcked — a little alsive the r<»ot**, and deposits her egg in 
the cavitv. 'J’his is done in Mav or dune even up to duly 
Ist. The larva* are to be found during .Inly, becoming 
full-grow'ii and juipating during the latter part c*f that 
mouth. The larva* will eat out cpiite a cavitv in the 
Ulterior of the stalk or hull), and then attack the naitH, 
thus often killing a w hole clump or stool of simill gram 
or timothy. The pupal stage is passt*!! m a small c*ell in 
the earth and lasts from two to three weeks, adult beetles 
emerging from the middle of August to the first of 
Octoljer. 

The life-history of S. rohuntuf^ n not known, though 
larva? and pupa* were colleeUnl in South (‘arulina on 
August 2(tth, and adults in early spiiiig and lute August. 
So far this species has Wn found only on < orn. “ Wher- 
ever/' says I>r. Howard, “the larva had reached its full 
size the j)ith of tlie stalk was found completely eaten out 
for at least five inches. Below ground even the hard, 
external portions of the stalk were eaten through, and in 
oue instance everything except the rootlets had dis- 
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apjH*an*<l and the nialk had fallen to the ground. In a 
preat majority of iiiBlaiieeij hut a i-injrle larva was found 
in a stalk, hiil a feu case^ were hnind where two larva? were 
at work. In tin (’hm' had an car 6}led on a stalk Inired 
h\ thi« lar^a. The stalk was often stunted and twisted, 
and the lower lea\es were iinariably brown and twisted.” 

One <»f tin* ni<»>t lnJurlou^ .-|K*eies to corn i.s S. ochrmx 
liCe. 'riie life-hi«*tiin l^ inueh the .Haine as that of 
junrulu'^, lhoiii,di eJ;J;^ have Imh'Ii found :i> late as .Inly 
•buh. The natural food-]dunt (»f thi< sj)eeie>. however, is 
the t ninmoii ('luh-ru«h [St n jm<< flunnf the roots of 
whieli elln^l^t of bulbs eotmeeted liy smaller ^lender rtM)ts, 
The e^^** are de]>o^lted in or about tlie nnits of this ^l^h, 
ne\er huMii;: been f<»und on corn. The bulbs of the rush 
are \er\ lurd and oftentimes as l.ir«te us hens etrgs. In 
them the larvjv burrow, iKM-nininir full-irn>wn and trans- 
fjirimnj; to juijhv, from whieh the adult beelU> apja-ar in 
.Viijriist and September Wlieii the rush heeomeb too hard 
for the beetle- thes often altaek a eominon reed [PhnHh 
wUvs toninmms), juereintr and spiittinp leujrthwisi* the 
unfolded terminal lea\e.-, and eating out the Murulent 
p(»rtnms within, 'riie injur) to corn is done b} th(‘ beetles 
while the eorn is still \oung, feeding upon it in the same 
manner as tlo the lUln-r speeies. •• Standing W'lth the head 
downward and the fm't embracing the lower jMirt of the 
stalk.” siiVs i>r. Forbes, “they slowh sink the lieak into 
the plant, using the jaws to make the neee'<sary perforti- 
tion, H\ iiuoing forwunl and baekwaid and twisting to 
the right and left, the beetle will often lu>llow out a ca>ity 
Inmeath the surface much larger than the superficial injury 
will indicate.” As the lower part <if the stalk becomes 
burdened, the) leave it for the terminal jxirtion. and when 
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tli(* mrs commons to firm often juMJctmU* the husk and 
gorg.* out the soft coh. Sometimes the injury thus in- 
flicted is but slight, merely resulting in a puncturing of 
the leaves when tliey unfold, these being in a senes u'tos^ 
the leaf resulting fnun a single puncture when the leaf was 
folded, and looking much like the work of the Vorw llotU- 
web-worm. But when several beetles attack a young plant, 



Pio 79 8. oehreu4i, larva, adull, and work in roots of Srirptm 

( After WcbaUT, "lnH«*(l Life " ) 


they will either kill it outright or so deform the foliage 
and stalk that no ear will mature. 

Several other species have also been known to do more* 
or less injury to corn, viz., S. Mropanus^ plaridvft, rarumta^ 
nr.ulpf and pvrfiiHiXj but so far as known their habits 
and injuries are much the same as of those already doscrilwd, 
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Meann of Control . — The control of these pests is rather 
a diflicult task. S. rohngiur, which breeds in com and 
winters in a pnjiul cell in the roots and stalk as an adult 



Fni. HO — Secllon> of Suirar ^lu>winjr \tork of Sphencphorvt 
olmeuruM a, larva. A. c, t'n)bable points of oviptKviiion 

(After Uil-y uud How am. • Inm t Life ”) 

beetle, might be destroyed by plowing up and burning the 
stubble. S. ovhrenf^ as are in fact all of the sjx^eies, is 
imwt injuritais (»n recently cleared swamp-land, and usually 
disiip}HMirs as fast as thew* land.s are drained and cultivated, 
riauting lla\, potatoes, or Si»me crop not attacked by these 
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insects for the first crop Mill larp*l\ ]»re\ciit so serious 
injury to a subsequent corn crop The burning o\cr of 
grass- and swamp-land infested with tlie iH-etles mil also 
be of considerable value 

The Larger Corn Stalk-borer {Diointa Murharahs Fal) ).* 

Jtijurtf — E\ery season c(»rn throULduuit theilistrict from 
Alabama to Mar\l.iml is more or less seriously injurt‘tl by 
large. Mhite. brown -spotted caterpillars, which bon* into 
the stalks, especiull\ the \oung stalks When ahinidaiit 
a loss of from to .'»n per <’enl of the crop lesiilts. In 
Ijouisiaua and the Wc-t Indies this pcsl is known as the 
Sugar-cane-lH)rer. It fouml as far west as Kansas, and 
Is frequeutl\ injurious in the southern parts of Maryland, 
Delaware, and New Jersey. 

Li ft'-lnsfoi ii. — In the full when the caterpillars hecomo 
full-grown thc\ burrow down into the taj»-ro«>t and there 
pass the winter m a small ca^it^ at <»r near the ‘'Urfa<’e of 
the ground. In tin* s]>ring thc\ transform to pujae (Fig 
81 ), from w'hich the aflults soon emerge 'I'hc eggs are laid 
upon the lea^os of the }oung <orii ncai the a\ds, and the 
young larva* hatching fnmi them Itore into the stalk and 
upward through the pith. As the borers grow they 
become very active and freipienth lea^e and re-enter the 
stalk, thus making several holes. When the caterjiillars 
are full-grown they Isire outwards to the surface of the 
stalk, making a hole for the escape of the adult moth, and 
then transform to jmjm* in the burrows, 'riiis takes 
place from the middle of Jul\ on, and the adult moths 
emerge from U*n (hns to two weeks later. The secmid 

♦Si'i'L <> Howard. Ciruilni 16, n s , Div. Kiiiornoldi'j, I S 
I)<*pl Agricullure. 
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hrom] of hinsr on the old stalks, tnnnoling them 
))ct\v“en the seeond joint and the ground, and become 
full-grown about harvest-time, when they go into winter 



Fio HI —Work of liu* UrpT (’t>rn Mnlk-lwrer a, >r**ornd apiH'ar- 
nmeof sinlk lo iIh* onrly jrom*nition of IxinT-. 6. saiiw 

(Ul o|H-n to show |»uj>a and larval burrow (.VfJ«*r Ilowanl, 
r S A};r ) 

quarters as alnwly described. “The damage done by the 
second generation consists largely in weakening the stalk 
80 that It IS readily blown to the gr«»unil, whereiis damage 
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Pio 82 — a, h, r, \ariclicK nf ilir lana of the larciT (’<»rn Stalk- 
b(tr(T, d, thinl tlioraiK h iriiu'iit ( iirhilt alMictinina) wniit lit 
/, hImIoiiudhI N'eiiicni from hnl<* g, naim- from uImac*— enlargt’il 
(AfUT Howanl, T S iH-pt Apr i 



jL 


Pio. 88 —The larger Corn Stalk lairer a, female, b, wiiip <»f 
male, e, pujia-all aumev^liat enlarged (AfU'r Howard, t . S 
Dept. Agr.) 
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by tlio first ji^enoration results in serious injury to the crop, 
preventing the growth of the oars.” 

Dpftrriptiou. — Wh(*n full-grown the larvje arc about 
three-fourths of an inch long, with six true legs and five 
pairs of pn»-leg8, and of a white color markwl with brown 
as show n in Fig. K2. Thew brown markings often l>ecome 
indistinct or lo.-'t in lar^a* hibernating o\er winter. 

Preventivv. — I>r. Howard htates that “in 1891 it was 
found tliat of corn planted during the first and second 
weeks in April, j>er ((‘iit wiis damaged; of that planted 
the third and fonrtli week.", ‘.JO jht cent wiis damaged; of 
that planted Ma\ l."t to loth, !.'► per cent was damaged; 
of that planted May loth to 31st, per cent was 
damaged; of that planted from June 1st to 15th, 8 per 
cent or le.ss was damaged. In fact, corn ])lanted after the 
first of .Tune was jiractically uninfested." 

lieme^/ies — Wher(‘ corn has been seriously infested the 
old stalks or buit.s should Ik* dmgged off the field and 
burned late in the fall, thu^ de.«t roving the over-wintering 
Inirers. Where c(’rn is stripped for fodder, the stalks left 
standing, and the land sown in small grain, the most 
favorable condition." are allowwl the bo^er^ for safely pass- 
ing the winter and de\ eloping into moths which will fly 
to new fields in the sjiring Besides corn, sugar-cane, and 
sorghum, this insect also atuu-ks a rank-growing grass 
which grows upon swampv land, knowm as Gama-gruss, 
or Sesame-grass (Tripaaniui (hififfloidifi). Where such 
gra-sb adjoins corn-field.s, therefore, it would lie w'ell to 
burn it over in the summer. A simple rotation of crops 
will also do much to lessen the numbers of this jiest. It 
has lieen observed by l>r Howard that crops on fields 
planted in com the previous year have been damaged to 
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the extent of :J5 }X‘r (‘ent. whereiis injury to corn ])lunted 
on sod hint] was <ml\ 10 jM*r oc*nt. tluuiph reasonably close 
to land whieh liaii Uhmi in corn. 

Cntwormt iS(trfuui(p) 

Almost all (*f our common «-ut\uinnv attiwk corn 

to a greater (»r less extent, sometinie« doing conhuleruble 
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Ik* fijirayed with an arReiiitc, then cut, and bunchcR of it 
scattered over the fields, as a pownied bait, instetid of the 
bran mash, bein^ cheaper and more easily pre]mrefl and 
applied III lar^r(‘ quantities. 

INJrKIXO THE EAR. 

The Corn Ear-worm {HeUofhis arnuyer Ilnbn.). 

]*ructicall\ the only insc*ct seriously injuring the ears of 
field-corn, and the worst insect jiest of sugar-corn, is the 
Ear-\u»rin. In the extreme South the growing of sugar- 
corn <uc(‘c.v‘,fully IS almost an impossibility on account of 
the injur\ done by these worms, while further north it 
ofti'ii reduces the jirofits by far too large an amount. 

'J’his iiiM'ct uNo does consnlerable damage to tomatoes 
by boring into the green anil ripening fruit, k*ing known 
a*' tin* “Tomato Fruit-worm”; it bores into the “bud,” 
or unfolding leaves, of tobacco, bt'ing known to ])Ianters 
as the “ 'I’obacco Bud-w'orm ” (si*e page IMS); and is also 
one of tin* most serious pests of cotton (see page 
being called the “Cotton Holl-worm ” from its habit of 
boring into the b »11. It also has many other foiMl-plants 
ami IS a cosino[K)liiun in8(*ct, being found in many parts 
of the worhl. 

— In this latitude the moths appear during 
Mav and deposit their eggs on corn or other food-plants, 
such as beans. The eggs (Fig. :i) are small, yellow, cir- 
cular. flattened disks, jirettily corrugated by ridg(*s nuiiat- 
ing from the centre. They hatch in three or four days. 
Wlmn dejmsited upon corn t hey are lUNiially laid in the silk 
or tiLssels. riMUi hatching, the young worms, after fei*ding 
upon the hilk for a day «»r two. find their way down into 
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the ear, where they feed upon the tip of the young ear. 
Very often one worm will fowl upon sexenil ears before it 
becomes full-grown, eating its out through the busk. 



Fifl 86. — ('orn Ear wonnn at Work TIm- ccntrHl col) has Iktu 
H ttackeil tn a nearh f»i)l ;:rown worm, which hai»lM»ri‘(l tlm»ujrh 
the husk iiVai the middle iOri^iiial ) 


111 which it leaves a large round hole (Fig. HT). marking 
Its exit. When full-grow'n the wonns leave t he ears and 
go inUi the ground, where, three or four inches below the 
Hurfaw, they hollow out small oval cells arul in them 
transform to pupae. From t<*n days to two weeks later the 
next brootl of moths emerges, ^rhus the complete life-cycle 
is completed in about thirty eight days, the exact time 
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VHrMii*f with thf Ijitittulc and scaRon. In the »South there 
are fi^e hroodH in a year; in Delaware there are three 



Km H7 — ('orn K«r-\>(>rnj Hu>k of ear of RUgar iorn torn opcD, 
hho\\in>; woriiiN at on tip, and hole through which a full- 
^rown woriii ha» left (Orijfiual.) 


hrooils. flirt Iter nortli hut two, and in some sections possi- 
bly only oii(‘ brooil may (M*eiir. The seeond briMwl of 
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inotliH in norihorn IMuxium alKmt the nudillt* nl 

July, and tlu* third brocnl duriiiir the lirut two wcokH of 
In northiTn Dflawart* onl\ tlu* laj^t hrood 
of woriuft in Soptcmhor is injunouH. hut in ilu* southern 
jairt of the State corn is injured at all sea«ons. hut worst 
in July and Septeinhir. Jn Delaware iuit little corn is 
canned after Sejiteniher 1st. hut in Mar\land, where it is 
canned until frost, the late eorn is alwa\s more or less 
seriously injured. 

Urnfffhe'^. — As U‘t no th<‘rou<:hl\ sati>‘fjietttr\ nietluHl of 
eoinhatin^r this pest upon eorn is known. As the pupa* 
of tlie last hrood in the fall hih<*rnale in the irround o\er 
winter, nianv (»f them may he killed h\ deep plowm*: laic 
in the fall or earl\ in the spring:, hut as the mf»ths aie 
stronir fliers tins prohahh woiihl not appremaldx lessen the 
nuinher of worms unless Lmnerall) prin tu-ed tlirouL'hout a 
eominunitv. K\identh the time of plantin^^ is a point 
which slionld he earefullv <’onMdered. As the im»ths 
prefer t<i la\ their e^^^^s on ’hesilk. corn whu h is in silk 
when they emerge from the j:round will he m<»st seriousl\ 
injured, while corn which has finisheil silkin^mt that time 
will l»e hut little injured. Thus a few da\s’ dilTereiice in 
the time of planting: may mean immuniti fr<»m injury or 
berious loss. In this locality corn jilaiiled helweeii the 
15th and 2::id or 2.'hl of June— the exact dates laryin^ with 
the season — escjijies injury hy the fall hrood, hut that 
planted later than this is more or less injuuHl, the later 
plantings being injured worst. The time of appearance 
of the different broods in different localities is therefore a 
matter of considerahle imjHirtance, and a careful study 
may show' that by proper planting injury can he largely 
e8ca|)ed. 




CTIAITEU VIII. 

WEEVIL IN (JKAIX 

Tfik 0Titfr}>r»Hin<; funner uho ^tor(^s hi.^ jrrain, awaiting 
a higher jiriee, l^ (tften hadl\ difiapixnnted. when he sellfs at 
the top of the market, to find that it has been <o riddled 
b\ •• weeMl " that it bring^ no more than liad it been sold 
p^e^ U)U.‘'lv 

'Pin* term ‘MieeMl** I^ rather a eomprehensiYe one, 
being eornmonh applie«l to alnio-t e\erN insect infesting 
.-stored food-prodnct>. Hut onl\ four .^peeies are eommonly 
injurmufs in the farm graiiarv 

Grain- wee vili 

Of ihes-e the ( imnarv-MeeMl (('nhindra f/nmana Linn.) 
and the Uiee-weeMl (C orifZ(f>) (Fig. SS) are the most 
c“«mini(»n and widely di.-stributed Both of the.se instTts 
ha\e infestcHl grain from the most ancient times, so long, 
111 fact, that the gnniarv-weevil has lost the use of its wings 
and remains entirely ind<M)r>. They an* small, brown 
lH*t 4 tle 8 . from one-eighth to one-sixth of an inch in length, 
witli long snollt^ which are of great service in boring into 
the kernels of grain. By means of them the females 
puncture the grain and then insert an t*gg in the cavity. 
The larva hatching from this is without legs, somewhat 
shorter than the adult, white in color, and of a \erv robust 

m 
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1)11 lid, lK*in^ almost as brojul as long. It soon devours the 
soft interior of the kerne) and then ehange^ to a pupa, 
from wliieh the adult Inrile emerges m about six weeks 
from the lime the egg vvas laid. 

Onlv a single larva inhabits a kernel of wheat, but 
several uill often be found in that of eorn. Not only do 
the larvie injure the gnun, but the beetles feed upon it, 
and then hollow out a .•‘belter for them.stdve** within the 
hull. The beetles are cpiite long-lived and thus do eon- 
siderable damage. The egc-laving period is efjually long, 
and as there are three or four br^K^d^ in the North and six 
or more in the South, it ha^ been estimated that the 
pi'ogenv of <jne j»air vvoubl amount to I^^eets in a 
.“ingle season. 

Oram -beetles. 

Another beetle very t-»*mmon in the granary, but of 
quite ditferent aj)peaniiu-e, i." the Saw-toothed (Jrain-beelle 
{St(niNf:s ^uf ui(/tiieu'>!is Linn ) (Fig. It is a cosnio- 
j)olilan p<*st and is also nearh omnivorous. The bt'etle is 
onlv about one-teiitb of an ineb long, very niueh flattened, 
of a dark-brown eolor, and mav be easilv reeognired by the 
si\ saw-lilu* teeth on eaeh side of the thorax. The larva 
IS of a dirt V -white <’olor, ami quite ilissimilar from that of 
the (iruiiarv-weev il. Having m\ leg.^ to earrv it aliout, it 
lb not satistuHl with a .•‘ingle seed, but runs about here and 
there, nibbling .it heveral. When full-grown the larva 
glueb together s»*veral graiiib or fragmentb into a little ease, 
and inside of this tran»forln^ to the pupa and then to the 
beetle. Ill earlv spring this life-evile reipiires from six to 
ten wwks, but in summer it is reduei‘d to about twentv- 
five du\h. Thins there are from three to si.x or more 
goiienitions during a season, mronling to the latitude. 



Fio ^2 —Plodia iiiterpvneteUa a, moth; h, chrysalis, r, cater- 
pillar, f, same, doisal Mew — soiuew hut enlarged, d, head, ande, 
first abdominal segment ol eutei])illar— more enlarged (After 
Chittenden, U 8 Dept Agr ) 
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their habit of web-spiniiiug that renders them so injurious 
where they obtain a foothold. Upon attaining full growth 
the caterpillar leaves its original silken domicile and forms 
a new web, which becomes a cocoon in which to undergo 
its transformations to pujia and imago. It is while search- 
ing for a suit.ible place for transformation that the insecd 
is most troublesome. The infested flour becomes felted 
together and lumpy, the machinery becomes clogged, 
necessitating frequent and jirolonged stoppage, and result 
ing in a short time in the loss of thousands of dollars in 
large establishments ." *• 

The life-cycle of this insect requires ordinarily about 
two mouths, but may be comjdeted in thirty-eight days 
under the most favorable conditions. The adult moth 
measures a little less than an inch across the expanded 
wings. The fore wings are of a lead-gray color, with 
transverse black markings, while the hind wings are dirty 
whitish, with a darker border. 

The Indian Meal-moth (P/odia interpinir fella Hbn.) 
(Fig. 92) larva^ resemble those of the grain-beetles in 
having a special liking for the embryo of wheat-grains. 
They spin a fine silken web as thev go from seed to seed, 
to which they become attach(‘d, and to which is added a 
large amount of ex<;rement, thus spoiling for food much 
more gram than is actually injured. 

The moth has a wnng-ex pause of an inch; the inner 
third of the fore wnngs being a whitish gray, and the outer 
portion reddish brown, with a coppery lustre. 

The Meal Snout-moth {Pyralis farittahs Linn.) (Fig. 
9:1) IS of a light-brown color, the thorax, base, and tips of 

* “ Some Insects In]uri(ms to Stored Giain,” U S Dept Agr , 
Fanners’ Bulletin, No 45, F H Chittenden 
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the fore wings being darker brown. The wings expand 
nearly an inch and are otherwise marked with whitish lines 
as shown m the figure. It is very similar to the last-men- 
tioned species in its habits, constructing long tubes with 
silk and particles of the food in which it is living. The 
life-history is ('ompleted in about eight weeks, and four 
generations may occur in a year. The moisture of 
“heated” grain is most favorable for the development of 
this pest, and it need not be feared if gram is kept in a 
clean, dry place. 

The Angumois Grain-moth. 

By far the worst granary pest throughout the South is 
the “ Fly- weevil,” or Angumois (J rain-moth [Sidotroga 
cerealella Oliv,). 

History . — This insect is an importation from Europe 
and receives its name from the fact that in 1700 it “was 
found to swarm in all the wheat-fields and granaries of 
Angumois and of the neighboring provinces [of France], 
the afilicted inhabitants being thereby de])rived of their 
principal staple, and threatened with famine and pestilence 
from want of wholesome bread.” The insect was first 
noted in this country in North Carolina in 1730, and in 
1796 was so abundant as to extinguish a lighted candle 
when a granary w^as entered at night It is essentially a 
southern insect, in the Gulf States being very iiipirious to 
stored corn. Of late years it seems to be moving steadily 
northward, being reported as injurious in central Pennsyl- 
vania and Ohio. Wheat, corn, oats, rye, barley, sorghum- 
seed, and even cow-peas are subject to injury. 

Life-history. — The injury is not done by the moth, as 
might be reasonably supposed from the fact that it is the 
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only form of tlie insect usually seen, but is done by the 
small caterpillars which feed within the grain, where they 
may be found during the winter. The catei pillar eats to 
the surface of the kernel, but not through it, thus leaving 
a thin lid which the moth can easily jnish aside when it 
comes out in the .spring, and then covers itself with a fine 
silken web. At this time the caterpillar is usually fully 
grown and is about one-fifth of an inch long, of a white 
color, with the head yellowish and harder, having six 
jointed legs in front, a series of four pairs of fleshy pro-legs 
along the middle, and another jiair of soft legs at the end 
of the body. With warm sjiring weather the caterpillar 
(dianges to a piijia, and about the time that the wheat 
comes into head the adult moth emerges. As soon as it 
emerges, whether outdoors or in a barn, the moth at once 
flies to the grain-field, where the eggs are dejiooited. Aflie 
exact time at which the moths emerge varies, but occurs 
some time late in xMay or in June, The moths (piite 
closely resemble the clothes-moths often found flying about 
houses, fl'he wings are (piite narrow', and when expanded 
measure about one-half an inch from tip to tip, being of 
a yellowish or buff color, marked with black. The eggs 
are laid in the longitudinal channel on the side of the 
gram. Each female lays from sixty to ninety eggs in lots 
of about tw'enty each, one lot thus being about enough to 
infest the kernels of a head The eggs hatch in from 
four to seven days. The young caterpillars are at first 
very active and soon find tender places and bore into the 
kernels, leaving almost invisible openings. These cater- 
pillars become full grown m about three weeks, just about 
the tune the gram is mature. About harvest-time the 
second brood of moths appear These lay their eggs 
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during July, depositing them on the ripe heads if the 
harvest be a little delayed, but on the wheat in stark if 
harvest is prompt. Usually the caterpillars hatching from 
these eggs become full-grown and remain in the grain over 
winter, but in warm seasons, especially if warm in Sep- 
tember, and when the pest is unusually abundant, a third 
brood of moths appear early in September. 'I’licse lay 
another batch of eggs about the middle of September, 
depositing them upon the open ends of grain m stack or 


Fig 94 —aitotrogi cere<ilell(t a, b, larva at work, c, larva, 
side view, d, i)ni>a e, moth /, same, side view (After (diit- 
tenden, U S Dejit Agr ) 

mow, which thus becomes more infested than that in the 
centre. In gram stacked outside, the oater])illars of this 
brood become full-grown slowly and remain in the grain 
over winter, but it in the mow they grow faster and a 
fourth brood of moths appear about the middle of 
October, the moths being noticed in threshing. The 
insects continue to breed within doors all winter as long 
as any grain remains, though they become sluggish and 
cease feeding during a very cold spell. The number of 
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l)roo(ls IS entirely dependent ujion 
the latitude and weather condi- 
tions; in the South, where they 
can breed continuously, there 
bein^ as many as eight in a year. 

Corn IS freijuently attacked, but 
not until it IS ripe and husked, 
and then but ra-ndv when husked 
in October and November and 
stori'd outdoors in slatted eril»s. 
Seed corn stori'd in barns, and in 
the South in almost any situation, 
IS often badly injured 

Aside from loss in weight, 
grain when badly infested liecornes 
unfit for milling juirjaises, and 
will even la* refused by cattle 
and horses, winch should not be 
urged to eat it In that case 
hogs and fowls will readily con- 
sume It. 

Remedies. — Or. J. H Smith, 
in an interesting bulletin upon 
tins pest, to which we are in- 
debted for much of the above, 
advises as follows “Thresh as 
soon after harvest <is possible, and 
bulk in tight bins or in good 
sacks. [By “tight bins” are 
meant those which will not per- 
mit the entrance or exit of the 
moths. ] If the grain is dry when 



95 — Ear of Pop-corn, showing work of Anguinois Grain moth (After Riley ) 
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harvested, it may be threshed at once; if not, as soon as it 
IS in good condition. If the sacked grain is infested, there 
will not be wormy kernels sufficient to heat the grain. 
The moths cannot make their way out and are stifled. 
Nothing can come in from outside and the gram remain s 
safe. The threshing itself kills many of the insects and 
jars and rubs off many of the eggs. If binned, the bins 
should be tight and the grain should be tested occasionally 
for any apprecnablc heating. If it heats perceptibly, it 
indicates considerable infestation, and it should be treated 
with carbon bisulfide at once, used at the rate of one drachm 
per cubic foot, or one pound for 250 cubic feet bin-space.” 
We have sometimes found two or three pounds for 100 
bushels of gram necessary, though one or one and one-half 
pounds for 100 bushels has been often recommended. The 
bisulfide should be jilaced in shallow p]ate.s or pans on top of 
the grain, preferably not over a pound in a vessel, and the 
bin should then be covered with boards, canvas, or olankets, 
and allowed to remain at least twenty-four hours. If to 
be u«ed for seed, it should not be left for over thirty-six 
hours; but if not, leave it forty-eight hours, wliich will do 
it no injury for food. After treating keep the gram 
covered to prevent remfestatioii. 

Those having wheat unthreshed, whether in stack or 
mow, should thresh at once, and treat as above directed, 
except that if much of it is noticed to be wormy, it should 
be treated with carbon bisulfide at once, as soon as 
threshed, which if done thoroughly will prevent any 
further infestation this year. 

Barns and storehouses should be cleaned up and freed 
from all loose and scattered gram — chickens will help m 
this — before April 1st, m that no moths will be allow'ed to 
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dovelop and infest the grain in the field. Places where 
gram has been m shock the previous season should be 
cleaned up by the aid of chickens. Thus if there is any 
probability of gram being infested, it should be kept tightly 
covered in the spring so as not to permit the spread of the 
moths to the fields 

Prevenhon of^'‘ \]eer \}." — lindoubtedly gram-insects can 
usually be more successfully combated by a proper housing 
of the grain. No matter how often the insects in a 
granary are destroyed, if the remainder of the barn is full 
of dust, sweepings, and refuse, as it generally is, on which 
the beetles can feed and in which they will breed, and if 
the granary is not absolutely tight, as soon as the gas 
passes off the insects from the barn will again enter the 
granary, and soon it will be as liadly infested as ever. 

Chanhims . — “ Cleanliness will accomjdish mucli toward 
the prevention of injury from these pests, the cause of a 
great proportion of injuries m granaries, mills, elevators, 
and other structures where grain and feed are stored being 
directly traceable to a disregard of neatness. Dust, dirt, 
rubbish, and refuse material containing sweepings of 
grain, flour, and meal are too frequently permitted to 
accumulate and serve as breeding-places for a multitude 
of inpirioiis insects. 

“ The floors or corners and walls of the barn or store- 
house should be frequently swept, and all material that 
has no commercial mlue burned,” 

The Grmiary . — “ The ideal farmer’s granary, from the 
standpoint of insect ravages, should be built at some dis- 
tance from other buildings, and the rooms constructed of 
matched flooring so as to be as near vermin-proof as possi- 
ble. The doors should fit tightly, closing upon a rabbet. 
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whkh may bo covorod with felt or packing, and the 
windows covered with frames of wire gauze to prevent the 
passage of insects. The floor, walls, and ceilings should 
be smooth, so as not to afford any lurking-places for the 
insects, and it would be i\cll to have them oiled, })a]Dted, 
or wdntewashed for further security. A coating of coal- 
tar has been strongly recommended for the latter pur- 
pose.” 

“The \alue of a cool place as a repository of grain has 
been known of old, and a building in wbich any artificial 
heat IS employed is undesirable for grain storage. Idie 
‘heating’ and fermentation of grain, as is well known, is 
})roductive of ‘ weevil,’ and this should be prevented by 
avoiding moisture and by ventilation. 

“T’/ze stortuje of graiv in large Imlk is to be com- 
mended, as the surface layers only are exposed to infesta- 
tion. This practice is particularly valuable against the 
moths, which do not penetrate far beneath the surface. 
Frequent agitation of the grain is also destructive to the 
moths, as they are unable to extricate themselves from a 
large mass, and perish in the attempt. ’J’he true granary- 
w'eevils (small dark-brown beetles wuth long curved snoiils, 
similar to the pea-w^eevil), however, penetrate more deeply, 
and although bulking is of value against them, it is not 
advisable to stir the grain, as it merely distributes them 
more thoroughly through the mass.” 

Destruction of “Weevil.” 

Carbon Bisulfide . — “The simplest, most effective, and 
most inexpensive remedy for all insects that affect stored 
grain and other stored products is the bisulfide of carbon, 
a colorless liquid, with a strong disagreeable odor, which, 
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however, soon passes away.” At ordinary temperature it 
vaporizes rapidly, forming a heavy gas, whicli is highly 
inflammable and a powerful j)oison. 

Application . — It may be applied direetly to the infested 
gram or seed without injury to its edible or germmativo 
principles by spraying with an ordinary watering-can 
having a fine rose nozzle. In moderately tight bins it is 
more elTectne, hovvoviT, evaporating more slowly and 
diffusing moie eveiilv. if placed in shallow dishes or pans, 
or on bits of cloth or cotton waste distributed about on 
the surface of the gram or infested material. The liquid 
volatilizes rapidly, and, being heavier than air, descends 
and permeates the mass of grain, killing all insects and 
other vermin present. 

Amount to Use — The bisulfide is usually evaporated m 
vessels containing one-fourth or one-half of a pound 
each, and is applied in tight bins at the rate of one to 
three pounds to 100 bushels of grain, and m more open 
bins a larger quantity is used. For smaller masses of 
gram or other material an ounce is evaporated to every 
100 ])()unds of the infested matter. Bins may be rendered 
nearly air-tight by covering with cloths, blankets, or 
canvas. 

The amount of bisulfide to be used depends very largely 
upon the shape of the space to be fumigated. If the grain 
13 in approximately a cubical form, the above amounts will 
be sufficient; but if spread out with but little depth, two 
to four or five times as much will be found necessary. 

Time to Fumigate.— “Infested gram is generally sub- 
jected to the bisulfide treatment for twenty-four hours, but 
may be exposed much longer without harming it for mill- 
ing purposes. If not exposed for more than thirty-six 
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hours, its germiuatiiig power will be unimpaired. In open 
cribs and badly infested buildings it may sometimes be 
necessary to use a double quantity of the reagent and 
repeat treatment at intervals of about six weeks during 
the warmest weather.” 

When possible it is always desirable to fan the grain 
immediately after fiimination, thus removing the dead 
insects, and to thoroughly clean the granary before refill- 
ing it. 

“ Mills and other buildings, when found to be infested 
throughout, may be thoroughly fumigated and rid of 
insects by a liberal use of the same chemical. A good time 
for this work is during daylight on a Saturday afternoon 
or early Sunday morning, closing the doors and windows 
as tightly as possible and observing the precaution of 
stationing a watchman without to prevent any one from 
entering. It is best to begin m the lower story and work 
upward to escape the settling gas. The building should 
then be thoroughly aired, and the gram stirred early 
Monday morning. 

“ For the fumigation of a building or a reasonably close 
room it is customary to evaporate a pound of bisulfide for 
every thousand feet of cubic space. In comparatively 
empty rooms, and in such as do not admit of being tightly 
closed, two or three times the above quantity of the chem- 
ical IS sometimes necessary. 

Cauiwn. — “ Certain precautions should always be 
obsen'ed. The vapor of bisulfide is deadly to all forms of 
animal life if inhaled in sufficient quantity, but there is no 
danger in inhaling a small amount. The vapor is highly 
inflammable, but with proper care that no fire of any kind, 
as, for example, a lighted cigar, lantern, or light of any 
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kind, be brought into the vicinity until the fumes have 
entirely passed away, no trouble will be experienced.” 

Cost . — Carbon bisulfide may be secured through any 
retail or wholesale druggist in cans of various sizes. In 
considerable quantities it may usually be secured from 
wholesale houses and manufacturers at from 8 to 10 cents 
])er pound, and m smaller quantities from retailers at 15 
Of 20 cents. 



CHAPTER TX. 

INSECTS INJURIOUS TO ('LOVER 

Both for its value as forage aud as a fertilizer, clover 
holds a peculiar place among our crojis. In the Mississippi 
Valley and the Eastern States we have nothing to occupy 
its place, and without it the farmer would be at a loss to 
make a suitable rotation of crops. 

Some eighty-two insects have been noted as doing more 
or less injury to the elover-plaiit, but hiirdly a dozen of 
these (;an bo considered as serious pests. The insects 
doing the most injury to clover have so far not become 
widely spread and are largely confined to certain States 
and latitudes. But in these sections they have often been 
exceedingly destructive, and they seem to be constantly 
spreading. 


INJUKING THE HOOT. 

The Clover Root-borer {Bylastes obsevrufi Marsh). 

This is the only serious pest preying upon the roots, but 
on account of the difficulty with which it is fought makes 
a formidable opposition to the successful growth of the 
crop. Thus in the southern part of Michigan hardly one- 
half a crop was secured in 18h4 on account of its ravages. 
Though the beetles have been well known in Europe for 
over a century, their habits there seem to be but little 
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understood, lii tins oountrv the pest has been noticed 
since 1870, wlieii it was first found in three counties in 
western Kew York. Since then it lias been noted as doing 
inpirv on Long Island and in several parts of Canada. 
Some ten \ears later it ap])eared in Miehigan, and in 18(4 
was found m northwestern Ohio Thus it has not become 
very generally distiibuted, and seems to be confined to the 
Northern States 

Lifc-lmiory , — If one tears ojien a clover-root in an 
infested field during the winter, he will usually find the 
beetles hibernating in tlic buirows They will not be 
leadily distinguisheil, as they are scarcely an eighth of an 
inch long and arc of a reddish-brown color niiicli like that 
oC the burrow. With the warmer weather of spring they 
commence burrowing and feeding in tlu' roots, and during 
the Litter part of Mavthe females (h'posit their eggs along 
the sides of the tunnels. The eggs an* shining white, and 
are jilaced in the sides of the galleries and then covered 
and packed w'lth refuse, sc. as to st'jiaiate them from the 
rest of the burrow. In a few days the eggs hatch, and the 
small white grubs emerge and continue the attack iifion 
the roots. Here they grow fat during the summer months 
and ultimately transform to impa*, wdiich again change to 
bei'tles during the early fall. This life-history varies con- 
siderably, and the grubs are often found much earlier and 
the beetles much later than usual. The spread of the 
insect occurs verv largely in the spring when the beetles 
fly from field to field, seeking uninfested plants in which 
to perpetuate their kind. Their entrance is usually made 
below the surface of the ground, though sometimes the 
burrow' is staited from the crown of the jilant. 

It has been observed that alsike (dover is not so badly 
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injured as the mammoth and common red, on account of 
its fibrous roots and the tendency of its tap-root to divide. 



Fig. 96 .— The Clover Root-borer {Hylmtes ohacurue Marsh) a, 
adult beetle, b. larva, c, pupue, d, egg, e, f, showing appear- 
ance of infested roots (Aftei Webster.) 

liemcdict ^, — On account of its underground life this pest 
is not readily combated. The only remedy known is that 
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siigf^ested by Prof. F. M. Webster, who advises “plowing 
the infested fields as soon as the hay crop is removed and 



Fi«. 96 — CmUnued 


before the larvae h«ve advanced to the })ui)al stage. If the 
roots are thrown up to the hot sun and dry winds at this 
time, they will dry out and thus starve the young larvae, 
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tliereby preventing tlieir developing und migrating to other 
fields.” A more freipient and thorough rotation of the 
crop will thus he of value. 

Meadow-maggots. (See page 90.) 


INJURING JHE STEM. 


The Clover Stem-borer {Lamjurta mozardi Fab.). 


Early in June one frequently finds the beetles of the 
Clover Stem-borer here and there in tlie clover-field. 
They are slender, shining beetles, about one-tliird of an 
inch long, with red head and thorax and bluish-black 



Fig 97 — (fiover Stem-borer {Languria mozurdi) Shows the eggs 
natural size and magnified, the beetle, laua, and pupa much 
enlarged, and above, a elover-stem with the larva at woik m 
it (After C'omstock ) 


wing-covers. The beetles themselves seem to do little or 
no Inirm Hibernating over winter, they lay the eggs in 
the pith of the stems early in June, and the larvaB emerg- 
ing from these feed upon the pith of the stem, often very 
seriously weakening or killing it. The larva3 beiiome full- 
grown in a short time, transform to pup*, and the beetles 
appear by August. 

Clover is only one of a dozen food-plants of this insect, 
which is widely distributed. It rarely does any consider- 
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ablo injury wlioro clover i8 regularly cut in early summer 
and fall, and need not be feared when this is not neglected. 

INJLRINU THE LEAVES 

The Clover Leaf-weevil (Phjtonomus pnnctaivs Fab,). 
Tile Clover Leaf-weevil is also a native of Europe, and 
made its first appearance in this country in the same sec- 



Fio 98 —Clover Leaf-weevil {Phytonomm punciatus Fabr ). a, egj? 
magnified and natural size, hhhh, larva;, c, leeently hatched 
larva, d, head of laiva, e, laws of the same, /, cocoon, g, same 
magnified to ^ho\^ the meshes, h, i)upa, weevil, natural size, 
the same magnified, k, top view of the becRle, /, tarsus and 
claws of the beetle, m, antcuma of tlie beetle (After Riley ) 

tion of western Ntw York tis the root-borer, in 1881. Its 
injuries during that and the following year seem to have 
been the worst on record. Since then it has spread east 
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into Connecticut, south to Maryland and AVcst Virginia 
and as far west as Ohio and Michigan. Every few years 
the weevils and larvae destroy much of the foliage, but 
rarely are as bad the next season. Vlie weevil is about 
one-third of an inch long, of a stout, oval form, with a 
long, thick snout. It is of a brown color, with several 
narrow gray lines above and broad gray stripes on each 
side, and with twenty rows of small, deep ])unctures on the 
wing-covers. 

Life-lnstortf . — In early fall the females lay their eggs in 
crevices among the stems near the base of the plant. The 
young larvae emerging from them are without legs, but 
manage to climb quite well by means of the prominent 
tubercles on the lower surface of the body. They are light 
yellowish green, which usually becomes deeper green as 
they grow older. The larvae become partially grown before 
winter sets in, when they go into a dormant stage, hiding 
in rubbish or under the soil till spring, when they continue 
to feed upon the foliage and become full-grown in May 
and June. The larvae feed mostly at night and will not 
be noticed during the day, when they lie protected around 
the base of tlie plant. The injury done to the foliage is 
very characteristic, the edges of the leaves being eaten in 
a very regular manner as shown in the illustration. Before 
transforming to the pupa the larva constructs a very deli- 
cate cocoon of a greenish-yellow color, which is left on the 
surface of the ground. In this the pupal stage is passed, 
occupying about a month, the beetles being most common 
in July and August. The damage which the beetles do to 
the second crop of clover is fully equal that done by the 
larva^ to the first, and is more apparent, because the soil 
is then dry and the plant makes a slower growth. In 
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some cases the beetles have been known to hibei’nate ovei 
winter, wlien the larvae would occur corresponding!}^ 
earlier. 

Enemies . — The reason that this insect has not become a 
moie serious pest is, that as often as it becomes excessively 
abundant the larvae are attacked by a fungous disease 
which carries them off by the millions. When affected by 
this they climb to the top of a blade of grass, curl tightly 
around the tip, and soon die, first becoming covered with 
a white mold and then turning to a jelly-like mass. The 
spores of the fungus become scattered to healthy indi- 
viduals, which soon succumb. Larvae affected in this 
manner may be easily recognized, and when diseased larvie 
arc found in any (jiiantity care should be taken not to 
pasture cattle on land infested wuth them, as instances are 
on record in which there seems little doubt that cattle have 
been seriously poisoned by eating these diseased larvae 

The Clover-mite (Bryohm prafensis), 

The spraying of fruit-trees for various insect-pests in 
winter has been found to be one of the best means of 
keeping in control those wdiich hiliernato or whose eggs are 
on the trees during that season. One of these is the 
Clover- mite (Bryoha prntensis), an insect widely dis- 
tributed and of most variable habits. 

As its name indicates, this insect is nearly related to the 
common red spider of greenhouses, belonging to the family 
of vegetable-feeding mites (Tetr any ch idee), and with which 
it is often confused. It is, however, about twice the size 
of the red spider, being fully three-tenths of an inch long. 

Though knov;n as the Clover-mite, on account of its 
feeding upon that plant, yet this insect was first known 



180 


INSECTS INJrRIOFS TO STAPLE CROPS. 


as, and is still, an important enemy of frnit-trees, more 
especially on the Pacific coast and in the Western States, 
but also in other sections of the country. The most 
injury seems to have been done to clover in the Central 
States as far south as Tennessee, though it has suffered 
somewhat even in the East. 

When attacked by the mite the loaves of the clover or 
fruit-trees become yellow and have a sickly appearance, as 



Fig 99 —The Olover-mite {Bryolna jrratensis) 


if affected with a fungous disease. Especially upon the 
upper sides of the tender leaves of clover the juices are 
extracted over irregular areas, looking more or less like 
the burrows of some leaf-mining larvae. Owing to the 
small size of the mites they may be doing considerable 
damage to the foliage and yet remain unnoticed; but in 
the egg stage the pest is much more readily detected and 
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attacked. In tlie more northern States the eggs are laid 
in the fall, and do not hatcdi until the next spring. 
Further south, howe\er, the adidt mites hibernate over 
winter. The eggs are of a reddish color, laid upon the 
bark of trees, especially in the crotches, and in the West 
are sometimes so thickly placed as to ('omt considerable 
areas two or three lasers dee]>. When the adult mites 
leaAc the clo\er-rields in the fall to find hibernating quar- 
ters upon fruit-trees for the winter, they often become 
quite a nuit-ance liy nnading dwelling-houses which are in 
their path This is more ])articularly the case throughout 
the Mississijqu Valiev 

Jkouedics . — AVhen swarming into a house their progress 
may be arrested bv s])raying the lower jiart of the building, 
w'alls, etc., vith pure kerosene as often as lU'cessurv. 
Inside the house they may be destroyed by the use of 
pyrethruin pow'der (Persian insect-jiowder), fuirning brim- 
stone, or spraving with benzine, care bmng taken not to 
bring the latter substance near the tire. 

The only ])ractir-al way of jirotecting clover from the 
mite is by destroying the eggs and hibernating mites upon 
the fruit-trees in winter This maybe done by burning 
all the prunings and thoroughly sjiraying the trees with 
kerosene emulsion dilut(‘d with five parts of water, or with 
a mechanical mixture of twenty or twenty-fi\e per cent 
kerosene and water. Such a spraying wull also jirotect the 
fruit-trees from ihe mite, and will also destroy numerous 
other insects, such as the pear-leaf blister-mite, which 
hibernates upon the trees. Such small insects, so minute 
as to usually esca])e notice, are often responsible for a poor 
growdh. and should be jiroperly checked whenever known 
to be injurious. 
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The Destructive Pea-louse or “Green Dolphin” (Nectaro- 
phnra jnsi Ktili). 

Considerable injury was done to both red and scarlet 
clover by this pest in the spnng of 1900 in Virginia, Dela- 
ware, and Maryland, and to crimson clover in Delaware in 
1890. In Europe the “ Green Dolphin has been known 
us one of the worst pests of peas, vetches, and clovers for 
the past century. The aphids leave the clover about May 
1st in the above States, and feed upon peas during the 
early summer, practically destroying the crop of late peas 
in 1899 and 1900. During October and November they 
return to the clover and pass the winter upon it. 

Many predaceous and parasitic insects prey upon this 
pest, but it is held in check, especially on clover, chiefly 
by a fungous disease {Empnsa aphuhk). Tliis disease is 
prevented by dry weather, and hence the pest is most 
injurious in dry seasons. 

As yet no remedy for the pest on clover or means for 
prevention of injury are known.* 

IN.irEIN(J THE SFED. 

The Clover-seed Midge (Cccidomyia legnmimcohi Lint.). 

This is also a native of western New York, where its 
first injuries were recorded in 1878, but since then it has 
spread to almost every section where clover is grown, and 
is so serious a pest that it has become quite an art to raise 
a crop of clover-seed. The parent of all this trouble is a 


♦See Bull XLIX, Del Agr Exp 8fa , “The Pea-louse,” E D 
Sanderson . and Circular 43, 2d Ser , Div Eut , U 8 Dept Agr , 
F. H Chittenden 




Fio 100 — Thf* Pea-lous(* [Neetarophora pui Kalt ) p, pupa, wp , 
winged viviparous female, a])t , wingless, or apterous, vivip- 
arous female and newly born }oung, all enlarged (Author’s 
dlustration in Bulletin 49, Del Coll Agr Exp Sta ) 

18 a 
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little fly, resembling a mosquito, but only about ono-tenth 
as large; so small, in fact, that it is rarely noticed. 

Life-history . — The eggs are laid among the hairy spines 
of the clover-head or beneath the bracts around the head. 
They are of a reddish color and scarcely one-tenth of an 
inch long. When the maggots emerge from them they 



Fig. 101.— The Clover Seed-midge (Cec^myia leguminicola) a, 
fly; ft, larva, enlarged (After Riley ) 

enter the undeveloped florets, which they often prevent 
from flowering. In this case some of the flowers in the 
head will bloom, but the field as a whole does not blossom 
as usual. Once inside the floret the maggots feed on the 
developing seed. They are of a dark-red color, of a plump, 
oval form, and without feet. When full-grown they leave 
the florets and drop to the ground, into which they enter 
and form a little, tough, papery cocoon, just under the 
surface. In it they transform to the pupa, which ulti- 
mately transforms to the adult fly. 

In the North two broods of the midge occur each year. 
The maggots of the first and principal brood become full- 
grown about the middle of June, and those of a smaller 
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one following during July and August. White and alsike 
clover have not been molested by the midge to any extent, 
but good judgment and a knowledge of the habits of the 
insect are needed to harvest a crop of seed from the red or 
mammoth. 

Remedies , — ^'wo methods are in practice for controlling 
this pest. The first, well adapted for dairy farms, consists 
111 pasturing tlieclo\er until the lOtli or LUli of June, and 
then securing a late crop of seed. The other method is 
to cut tlie clover for hay before the maggots have become 
full-grown and left the flowers, and then hardest a late 
crop of seed. Usinilly f(>r red clover this will be any time 
during the latter part of June, and some two weeks earlier 
for the mammoth, as the latter will not mature a crop of 
seed if left later. But the exact time for cutting must 
deiiend upon the latitude and season, and to secure success 
will need go(/d judgment on the part of the farmer. A 
good rule for red < lover is to start the seed crops a few 
days before timothy-heads appear. 

The Clover-seed Caterpillar {(iraphoUtha intersUnctana 
Clem.). 

The larva of a small moth known as the Clover-seed 
Caterpillar (Gi apliolitha intent iticf ana Clem.) has also 
done serious damage to the seed m Iowa and is common 
in clover-fields elsewhere. The greeniih-white larvae are 
about one-fourth of an inch long, and destroy the seed by 
gnawing through the florets at the base. The larvae pupate 
m thin cocoons spun in the clover-head, and from them 
emerge the small brown moths, which lay eggs for another 
brood at the base of the head. Three broods occur in 
Iowa; 111 June, August, and September 
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often does elover-liay eonsidenU)le injury in tlie mow or 
stack. The caterpillars will usually he noticed toward the 
bottom of the stack il that part be searched in March 
or April. They are slioun natural size in the illustration, 
and are of a dark-broA\n color, each segment being ringed 
with a band of darker brown. 11 ay infested by them has 
a moldy a])pearance from the numerous fine silken threads 
which they spin through it, often forming webs, and is so 
b'ldly chewed and covered with webs as to unfit it for stock. 

L\fv-Jn)>toiy . — The laiva* form small silken locoons in 
tlie cracks and cre\ice‘s of the barn, from wdiicli the moths 
emerge early in June As soon as tlu' fi'inales find some 
clover-hay they deposit their eggs upon it, and from these 
the worms emerge and continue the destruction Usually 
no serious injury is done except where (*lover-hay is kept 
over the second year oi bmger. When it is fed out each 
spring, before the next crop is har\este<l, there is no food 
for the young caterpillars, and tliey peiish before the new 
crop comes in 

Rmedu '^. — Thus these worms may lie easily controlled 

t'y 

I. Never stacking clover-hay two successive seasons in 
the same place. 

'1. Cleaning the mow out each sjiring so that no old 
clo^cr will be left over in the barn until the new comes. 

J. Never putting new' clover-liay on top of old, in stack 

or mow'. 

Though the clover-jdant has numerous and serious 
enemies, almost all of them may be controlled by simple 
means, the successful use* of which dejiends almost entirely 
iijion a thorough understanding of the habits of the insect 
to be fought. 



CHAPTEK X. 

INSECTS INJURIOUS TO COTTON. 

INJURING THE LEAVES. 

The Cotton-worm (AUHn xyhna Say). 

Best known of all the insect enemies of the cotton-plant 
is the Cotton-worm. Though the sul)ject of numerous 
extensive investigations, it is such an ever-present pest that 
])ractical information concerning those habits which must 
he considered in successfully combating it is always perti- 
nent. Let us commence, then, with the new year, and 
follow the species through the season. 

Ltfe-lmfory — During the winter months the adult 
moths hibernate in the most southern portion of the 
cotton belt, principally Florida and Texas, in the rank 
wire-grass occurring in the more thickly timbered regions. 
Only a few of these survive, hut they are very capable 
ancestors, and m early March lay their eggs upon ratoon 
cotton where it is only an inch or two high. The eggs 
are laid singly, usually upon the under surface of the 
leaves, preferably near the top of the plant, and about five 
hundred are laid by each female moth. They are of a 
flattened convex shape, bluish green in color, and with a 
number of prominent ridges converging to the apex. In 
midsummer the eggs hatch in three or four days, but in 
the spring and autumn a much longer period is required. 
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When first emerged from the eggs the young larvas are 
of a pale yellow color, but soon assume a greenish tinge, 
and are marked with dark spots, which become more dis- 
tinct after the first molt. They then become marked as 
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to look raj^ged, and when these become scarce the tender 
twigs and bads are attacked. When excessively abundant, 
like the holl-worm, the larger larvai dovelo}) carinibaljstic 



Fig. 100 —Pimpla conqumtor, one of the piiiKipal Paiasitos of tlic 
(totton-cati'ipillar a, larva*, enlarged. //, head of hariic still 
more enlaigcd, c, luipa, f/, adult female enlaiged, «, /, end ot 
abdomen ot adult male, still more enlaiged. (From Fourth 
Kept U. fci Entom. Comm.) 



h, wings closed, at rest— natural si/.e (After Uiley ) 

tendencies and often feed upon the weaker caterpillars. 
It reijuircs from one to three tveeks for the larvte to become 
full-grown, during which time it is necessary for them to 
shed tlieir skins some five times. 

The caterpillar now crawls into a folded leaf, which 
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sometimes is eaten away so that tlie pii})a hangs exposed, 
and there spins around it a silken cocoon and transforms 
to the clirysalis or pupa. In this stage tlie insect remains 
dormant for from one week to a month, when the adult 
moth emerges. 

The imago is of a dull olive-gray color with a wing- 
expanse of about one and ono-third imdies, wuth wings 
marked as shown in Fig. lof, and sometimes with a 
purplish lustre. Like most of its relatives of the Xociuidw^ 
or “night-flying moths,” it flies only after sunset, but, 
unlike them, it is not confined to the nectar of flow'crs for 
fool, ns its mouth is peculiarly ada])ted to piercing the 
skin ot ripe fruit and feeding upon its tissues. They are 
strong flyers, the moths of the later broods fretpiently 
flying as far north as Lanada. At such times they have 
been known to do serious damage to peaches in Kansas, 
and to cantaloups m Wisconsin. 

The first two broods develop rapidly, and in the extreme 
South and by early April the moths emerge and are earned 
northward by the prevailing winds. Eggs deposited by 
them develo}) into moths, which, in turn, fly further 
northward, and thus the worms are gradually found 
throughout the wdiole cotton belt, though with a consider- 
able confusion between the various broods. At least seven 
broods occur in the far South and three at the northern 
limit of the species range. With this number of genera- 
tions, it IS readily perceived, considering the number of 
eggs laid by each female, how such great numbers of the 
caterpillars may arise by the latter part of the season, 
111 a region where practically none remain over winter. 
The progeny of a single moth after four generations would 
amount to over 300,000,000,000 individuals, or, if placed 
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end to end, at the end of the third brood there would be 
enough to encircle the earth at the equator over four times. 

Enemies . — It is thus very fortunate that the cotton- 
worms have many deadly enemies which commence their 
warfare upon them as soon as the first appearance of 
spring, and continue it with increasing ardor throughout 



Fig. 108 —Cotton- worm Egg-parasitc {TrMogramma pretma) a, 
adult female, greatly enlarged , b, ovipositor, c, female antenna, 
d, male antenna. (From Fourth Kept. U. S. Entomoloi,ical 
Commission.) 

the season. A little insect which lives inside of the eggs 
and 18 known to science as Trichogramma pretiosa is one of 
the most efficient of these. Mr. Hubbard once observed 
in Florida that from 75 to 90 per cent of the fourth brood 
of eggs and 90 per cent of the fifth were destroyed by this 
parasite, while only three or four eggs in a hundred 
escaped in the sixth brood. 

One of the most useful parasites of the caterpillar was 
noticed to destroy nearly all of the chrysalids of the last 
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brood as early as 1847. The eggs of those insects are laid 
upon the caterpillars, and the maggots hatching from them 
bore into the worm and there feed upon its tissues. It 
transforms to a pupa as usual, but the })upa soon dies, and 
large numbers are thus killed. Several similar parasites 
prey upon the cotton-worm, among the more imjiortant of 
which may be mentioned Eupledrus mmstothi It is to 
be regretted that we have no way of encouraging the good 
work of these* valuable jiarasites. But the common insec- 
tivorous birds which eat large numbers of the worms, 
especially when they are yet scarce in early s})r(ng, may 
and should be protected by enacting and enforcing the 
most stringent laws against their wanton destruction. 

Bemtdm , — Pans green is an effectual and now widely 
used remedy for this pest. When the United States 
Entomological (kimmission made their extensive investi- 
gations of remedies for cotton-insects in the early SO's, 
they devised some very tremendous appliaiu'es for spraying 
this upon as many as sixteen rows at once. But such 
machines have not pro\ed practical, and it was found 
useless to attempt spraying over four rows at once. In 
fact they have never been used throughout the South in 
other than in an experimental capacity. 

Besides the general use of the dry Pans green by dust- 
ing it upon the plants as described below there have been 
several important factors which have sc worked against 
the cotton-worm that the problem of keeping it in check 
is now considered practically solved by many authorities. 

The most important of these, and a most beneficial 
change as regarded from other than an entomological 
standpoint, is the diversification and rotation of crops, 
now coming to be more and more widely practiced by the 
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progressive agriculiuribt of the South. This alone has 
been very largely responsible for checking the rapid spread 
of the pest. 

Now that the seed has beeonie such a valuable product 
of the cotton-plant, smaller ^arletles with many seeds and 
a short fibre are being grown, iii contrast with the rank- 
growing, long-fibre sorts formerly preferred. Thus the 
rows are more open, the work of the worms is more readily 
detected, and remedies more easy of ap])lication. With 
these advantages in their favor, the more southern planters 
have come to realize the imi)orlanee of destroying the 
early broods, and by doing so have been able to keep them 
in a state of comparative subjection. 

For many }ears the most commonly used and, experience 
has feliown, effective remedv is the use of the dry Paris 
green. It is usually dusted upon two rows of plants, from 
bags fastened at the ends of a pole, and carried by a man 
on horseback, who can thus poison from 1 5 to ^0 acres per 
day. These sacks are about ten inclies long by four inches 
111 diameter, open the whole lengi.h of one side and firmly 
sewed at the ends. Eight-ounce Osnaburg is the best 
cloth for the puri>ose. A strip of oak or strong wood 
about one and one-half by two inches, and five feet long, 
has a one-inch hole bored through it at five inches from 
each end, and to this the sack is tacked, fastening one of 
the edges of the opening to each of the narrow sides of 
the pole. The sacks are filled through the holes in the 
pole. When freshly filled a slight jarring will shake out 
a sufficient amount of the poison, but when nearly empty 
the polo should be frequently and sharjily struck with a 
short stick, or spaces in the rows will be missed. The 
poison has been found most effective without the admix- 
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turo of flour. If tliaf be added, ligliter (doth should be 
used for the sacks. 

The remedy for the cotton -worm is simple and effective. 
It simply needs careful watching, especially upon the part 
of the southernmost ])lant(*rs, and prompt work immedi- 
ately upon its apjiearance. 

Cutworms. 

For very few jdants could a list of their insect pests be 
made without mentioning the destructive cutworms (s(‘e 
page 214 to and cotton is no exception. Their char- 
acteristic manner of cutting off the young plants at the 
surface of the soil is so familiar to evcrv jilanter and 
trucker that no discusMon of their life-history and habits 
IS here necessur} The best method for their destruction 
IS by distributing through the field bunches of (dover or 
grass poisoned with Pans green This may be bi'st done 
by siiraying a patidi of grass or clover with the poison, 
then cutting it, loading it on a wagon, and scattering 
bunches over the field with a fork. P’or best results such 
traps should be sjiread ovei the field just as the plants are 
appearing above ground, or even a day or two before: some 
care is necessary in so doing this that it will not result in 
injuring the young leaves. 

Grasshoppers. 

A much similar treatment ivill prove effectual for grass- 
hoppers, which frequently do consid(‘rable damage to the 
foliage. Twenty-five pounds of bran, one pound of white 
arsenic, mixed dry and then slightly moistened with water 
and cheap molasses, will form an excellent ‘‘mash” for 
their destruction, by placing a teaspoonful at the base of 
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each plant. Some fourteen different kinds of grasshoppers 
have been known to injure cotton, but of these the Ameri- 
can Acridium {Schisiocerca americana) and the Differential 
Locust (see page 69) are the most injurious. 



Fig 109 —Granulated Cut-worm {Agrotis annexn) n, larva, f, 
pupa, A, adult- natural size (After Howard, U. S Dept Agr ) 



Fig 110 — The American Acridium {ScMstocerca americam Scud ) 
(Aftei Riley ) 

Caterpillars. 


Many .species of Lepidopterous larva? occasionally defoli- 
ate the cotton-plant, among the most common being tlie 
Bag-worm (Thyridopteryx ephemermformu), Fall Army- 
worm (Laphygma frugiperda) (see page 84), Garden Web- 
worm (Loxostege simtlnhs) (see page 260), and the Leaf- 
roller {Cacwcia rosaceana). Any of these may be destroyed 
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by a])plyiiig Parus green in a spiay or dust, as for the 
cotton-worms. 



Fig 111 — Garden Web-worm (Txtrmtege gimilnlis) n, larva, en 
larjjed, /<, side view of abdominal segment of same, r doisal 
view of anal segment, d. pupa, /, moth, enlarged (After 
Riley, IJ S Dept Agr ) 

Plant-lice (Aphidw). 

The plant-louse IV Inch is most frequently found injuring 
the leaves of the cotton-plant is the same as the melon- 
louse [Aphis gossypn). As upon melons, its worst injury 
IS done while the plants are yet young, and in such oases 
the best practice is to destroy the infested plants and 
replant m their jilaee. A spray of kerosene emulsion and 
water or similar irritant will kill them, and sometimes may 
be used to advantage; but owing to the rajiid and hardy 
growth of the plant, and the fact that large numbers of 
them are con,suraed by their in.sect enemies, plant-lice are 
seldom of any great importance. 

INJURING THE STALK 

If it escapes the cutworms, the stalk of the plant will 
not be troubled furthei with insects, as long as it is in a 
healthy condition. Occasionally plant-bugs puncture the 
new growth, but such damage is rarely of importance. 
One of the boring-beetles, known as Ataxia crypia (Fig. 
112), has been supposed to injure tho stalk by boring in 



Pig 112.— Cotton Stalk borer {Ai r,ri i crypta) a, larva from above, 
b, larva fiom side, c, tunneled cotton-stalk showing exit-hole, 
d, adult beetle— all enlaiged except < (After Howard, U. S. 
Dept Agr } 

IN.IURING THE BOLL. 

Sharpshooters. 

Bolls arc frequently damaged by leaf-hoppers, known to 
science as HomaJodisca coagnhia, which injury is termed 
“ Sharpshooter work” by the planters. Usually they do 
not make their appearance till after the first of June. 
Before that they prefer the foliage of poplar and other 
shade trees near the cotton-field. Where the injuries are 
of annual occurrence it would be well to ascertain the 
trees upon which the insects are feeding, early in the 
season, and give them and neighboring undergrowth a 
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thorougli spruynig with strong kerosene emulsion during 
May. 



Fio. 118 —Homalodm-n coagulatn a, adult female seen from above, 
f), same, side view (After Howard, U S Dept. Agr.) 

“Cotton-stainer,” 

The Red Bug or Cotton-stainer (Dysdercus svturellun) 
once did considerable damage to the bolls in Florida, 
Georgia, and neighboring parts of Alabama and South 
Carolina, but of late years has devoted most of its atten- 
tion to oranges. Early in the season they stunted the 
bolls an'd made them abortive by sucking the sap; but the 
most serious damage was done later, when they entered 
the open bolls, “ puncturing the seed and damaging the 
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fibre ” by their yellowish excrement. This indelible stain 
greatly depreciated the market value of the fibre, and 
was a vexing loss. Thougli never of commerical impor- 
tance, it was found by experiments that a rich orange dye 
could be made from these insects, which could be easily 



Fig 114— The Rod Riif? or Ootton.stainor {Bysderem mUmllut) 
enlarged, o, nymph, /;, adult (From “Insect Life ”) 


fixed upon silks and woolens by an alum mordant. In 
winter these insects congregate in heaps of cotton-seeds, 
and by using these as traps the insects may be killed with 
hot water. 

Several other insects attack the bolls, but never very 
extensively. Among them is a weevil (Amcerus famcii- 
latus) often mistaken for the Mexican Boll- weevil and 
which closely resembles that insect. It is a cosmopolitan 
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insect living in the pods of various plants, among others 
in those of the coffee-plant in Brazil, but is never shown 
to attack healthy plants.” 

Various leaf-eating caterpillars often gnaw the bolls, but 
will be destroyed by poisoning the foliage as previously 
described. 

If the Paris green be applied for the Cotton-worm, and 
the general methods advised for the control of the Boll- 
worm and Mexican Boll-weevil be followed out, little fear 
need be had of these minor insects, though a knowledge 
of the best remedies for them is always desirable in case of 
their apppearing m unusual numbers 

The Cotton Boll-worm (Hehothis armiger Hubn.). 

The Cotton Boll-worm is one of the pests most widely 
dreaded by the cotton-grower, and differs from the Cotton- 
worm in that it is found in other parts of the world as well 
as America, and is not restricted to a single plant-food. 

77/e Moth . — The adult moth is about the same size as 
the C'otton-worm moth, but has a larger body and a greater 
variety of markings. When at rest the fore wings of the 
Cotton Boll- worm moth are slightly parted, while in the 
Cotton-worm moth they are closed. The Boll-worm moth 
varies much in color; both wings are bordered with dark 
bands, the wing-veins are black, and there are other black 
spots upon the fore wungs. It may generally be seen about 
dark, and hides itself during the day in cow-peas and 
clover, sipping the honey from the blossoms of these and 
other honey-secreting plants, but does not, like the Cotton- 
worm moth, feed upon fruit. 

Life-history.— \i deposits its yellowish-white eggs upon 
all parts of the cotton-plant, but prefers the silk and 
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tas&els of corn. If hatched on the cotton-plant, tlic worms 
attack the young buds or bolls, ra})idly destroying them. 

The young worms rcBcmble the cotton-worms, and walk 
like the familiar measuring worms, but are darker in color. 
With age the w’orms exhibit great variety in appearance, 
from light green to dark brown or rose, and may be either 
striped or spotted or })erfectly jdain. 

The life of the insect from egg to adult averages about 
thirty-eight days, and there are usually five generations 
each year. The worms of the first brood, as a rule, appear 
about the first of May, and feed almost entirel} uiion the 
young leaves and buds of the corn; the second brood, 
appearing in early June, eat the tassels and forming ears 
of corn; the third brood, in July, attack the hardening 
ears. The fourth and fifth broods, appearing successively 
in August and Sei>tember, appreciate the cotton as food, 
the corn having become too hard About the middle of 
October the worms of the last brood descend into the earth 
to pupate, which state lasts from one to four weeks. 

Food . — The worm is known by various names according 
to the plant upon wdiich it feeds, as, for instance, the 
Cotton Boll-worm, the Com Ear-worm (see ])age Jol), and 
the Tomato Fruit-worm. It is also found upon peas, 
beans, tobacco, pumpkins, squash, and many flowering 
jdants. A strange but mitigating characlcristic of this 
pest is its tendency to feed upon its kind, especially if 
large numbers are (Towded together, thus materially 
reducing its own numbers. 

Remedies . — Poisoning the young worms by spraying 
with arsenic was a method formerly used, but as it jiroved 
only partially successful, and as another and better method 
has been discovered, it is now comparatively little used. 
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The more effective method of keeping the insect in con- 
trol IS the result of practical experience, and consists in 
tlie wise use of what are known as trap crops. Let five 
acres be planted with cotton and corn alternately with every 
seventy-five or one hundred acres of cotton, or in tlie same 
relative proportion for smaller areas. Of the five acres, 
for every twenty-five rows of cotton let five rows be left 
vacant In these five vaiaint rows jdant, as early as possi- 
ble, one row of an early-maturing sweet corn, planted 
sparsely, as only a small number of plants are desired. 
During tlie silking period let trequent search be made for 
the yellow ish-white eggs, and when fresh eggs can no 
longer be found let the silk ends of the corn covered with 
eggs and young w’orms be cut off and destroyed by burn- 
ing or feeding to stock; or better still, to insure perfect 
safety, let the entire jdant be destroyed. Let three other 
rows be planted with dent corn so as to bring the silking 
period aliout the first of July. The larger number of eggs 
w’hich will be hud on these three rows should be allowed 
to mature for the jireservation of the natural enemies 
which parasitize the eggs and young worms. The crowded 
condition of the worms in these iws will result in a large 
amount of (‘uiiiiibalism, so that only a small number will 
reach maturity, recompense for which will be found in the 
pe.rasitcs. lUit to entrap these individuals, let the fifth 
row be planted so as to reach the silking period about 
August first, and let this row be cut and destroyed as soon 
as the laying of eggs upon it ceases. It has been found 
that the corn produced from the second planting will 
generally pay for the exiieiise of cultivation and the sacri- 
fice of tlH‘ five rows of corn. In many cases, if the other 
two be properly cared ior, the third planting will not bo 
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FiO. 117.— Diagram of Cotton-flold showing location of trap-corn. 
(After Howard, U. S Dept Agr.) 


COTTON I 
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necessary. The entire success of this latter method of 
combating the Cotton Boll-worm depends upon careful 
observations and judicious planting, based upon a correct 
knowledge of the' life and habits of the insect. 

The Mexican Cotton Boll-weevil {Aniho7iomus ni'andi'^ 
Boh.). 

Several of the worst insect pests of the South have 
immigrated thither from Mexico. About 18ti0 some small 
beetles came across the Rio Grande near Brownsville, 
Texas, which so rajiidly multiplied in numbers during the 
following seasons that in certain sections the crop was 
entirely ruined. As early as 1SG2 these insects caused the 
growers at Monclova, Mexico, to abandon the culture of 
cotton, and when they again planted it, about 1803, the 
beetles promptly ajipc'ared and destroyed the entire croj). 

At the close of 1814, an agent of the United States 
Department of Agriculture (Mr. C. H. Townsend), sent 
especially to investigate their ravages, reported that 
between one-fifth and one-sixth cf the cotton- growing 
section of Texas was infested, there being a loss of from 
25 to 00 per cent of the crop. This mt'ant 15 per cent of 
the whole crop of the State, 3 jier cent of that of the 
United States, and in round numbers, 2 per cent of the 
world's jiroduct, with a cash value of over $8,000,000. 
The outlook was certainly alarming. 

Fortunately its wor4 ravages have been confined to the 
southern portion of Texas. This is largely because the 
damage done and the spread of the weevils are worst where 
the top crop is most valued, which is the condition in 
southern Texas. Its ultimate sjireud to other regions, 
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however, seems inevitable; and a kll(>^vledge o{ its liabits 
and methods for its control are therefore not iintimel}. 

The parent of all the mischief is a small, grayish beetle, 
hardly one fourth of an inch in length, while the i>er- 
petrators of the worst injur)' are the little, fleshy grubs or 
larvsB, which live and feed within the scpiares and bolls. 

Life-history . — Until late in December, or as long as any 



Pifi. 116 — Tliu Cotton Boll -weevil (Antftono7tii/n ^raiuh^ Boh ) n, 
adult beetle, b, pupa, r, larva — t*ularged (From “ luseef Life ”) 

part of the plants are green, the beetles may ])e found 
upon them. During the winter they hide in the rubbish 
on the field or among the weeds surrounding it, and there 
hibernate until the sunshine of early spring brings them 
forth for another season of depredation. As soon as the 
buds have formed on the volunteer plants the beetles are 
upon them and lay their eggs in the early scpiares. Almost 
invariably, the work of a larva hatching from one of these 
eggs causes the ‘^square” infested to drop to the ground, 
where the larva becomes full-grown, transforms to a pupa, 
^nd comes forth as a beetle in about four weeks in all, 
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Thus one or two genenitions (leveloj) on ilu' Nolmiteer 
cotton. By the time tlio planted cotton is higli enough 
to form squares the weevils have become quite numerous, 
and, as a result, a large portion of the squares soon drop. 

The first indication of tlie presence 
of the pest is by the absence of the 
blooms. The squares also drop in 
much more than ordinary numbers 
and though tliis miglit he duo to 
other causes, if they are cut open 
the presence of the wocmI \m11 soon 
become apparent. Infested liolls 
are characteristically discolored and 

Fig 120 —Late Fall “ Late in the season the 

Boll, showing how weevils themsehes will he found 
beetles hide bet eon , ^ 

boll and involucre. i»etweeii the iinoluere and the boll, 
I^prAgrY*^^ ^ ^ absence, the feeding 

marks and the }ello\\, granular e,\- 
crement which collects at the base of the boll are excellent 
indications. ” 

The bolls are attacked m the same manner as the 



squares, but do not drop. The weevils also do consider- 
able injury by eating into the bolls, making ugly piinetiires 
with their stout little snouts. Although a single larva will 
rum a boll, as many as a dozen are often found in one. 
Thus the destruction goes on, and masmuch as it takes 
each female several days to complete her egg-laying, by 
July the different generations or broods have become so 
intermingled that it is impossible to make a distinction. 
Not until the frosts of late fall do the weevils cease to 


breed and feed. Then they go into wint(*r quarters, and 
almost all of the larvaj are killed by the frosts. 
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I^em€(hci^,~T\iQ following suggestions as to the best 
methods for the control of this pest have been largely 
gleaned from a forthcoming report of Mr. W. D. Hunter,* 
a special agent of the Division of Entomolog}^ U. S. Dept. 
Agriculture, wlio has made an extended investigation of the 
matter during the season of 1001 (Mar,— -Dec.) and which 
conijirises the jireviously expressed opinions of Dr. Howard f 
and Ills assistants, Messrs Marlatt and Schwarz, as to the 
importance of better cultural methods for its control. 

Inasmuch as the pest is notably worst where the top 
croj) is gathered late into the fall, the most obvious, and 
as tlie experience and investigations of the past five years 
have sho^Mi, the best and most practical means for its 
control IS in tlie entire abandonment of the top crop and 
the destruction of tlie })lants ]»y October, or earlier. The 
value of tlic late fall top crop seems to be very much over- 
estimated, as \ery often it hardly pays for the picking and 
in the last tweiitv years only foui or fne top crops of any 
value have been secured. As the beetles hibernate over 
winter in the bolls and among the old jilants, the immediate 
destruction of the plants in the fall will destroy most of 
the weevils. The plants may be cut with a stalk-chopper 
or thrown out with a plow, and should then be burned. 
After this the jil owing of infested land to the depth of 
i\ or H inches is advisable. In this way all the larvae and 
pujw in the cotton at the time are destroyed, as well as 
many of the weevils; the adult beetles are buried by the 
deep plowing and will never again reach the surface; the 
removal of the stalks and rubbish prevents their liiberna- 

* To appear in Yearbook, T S Dept Agi , 1901 

f “ The Mexican Cotton BoIl-wee\ il," (Mieiilai 14,3(1 Ser , Div. 

Knt , I' S Dept Agr , L O Howard 
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tion in tlie field; the growth of volunteer cotton has been 
largely prevented ; and the field is left clean of old stalks, 
facilitating thorough cultivation the following year. 
“ Fields treated in this way have given a practical demon- 
stration of the usefulness of this method.” (Howard, l.c.) 
Where the fields arc free from grass, cattle may be turned 
in to graze on the green tips of the cottf)n and w'lll thus 
consume and destroy many of the beetles. Inasmuch as 
a comparatively small number of the beetles which go into 
hibernation pass through the winter alive, it is of the 
utmost importance that their numbers be reduced as much 
as possible in the fall. 

Those beetles which do winter successfully appear in the 
spring rather late and as a consequence early cotton is but 
little injured. The importance of cultivating early varie- 
ties of which the bolls develop before the pest become^ 
abundant is therefore apparent. Furthermore, early 
cotton brings by far the best prices and is usually not 
subject to serious injury by other insect pests. Plants 
grown from northern seed seem to mature earlier than 
those grown in southern Texas. The selection and breed- 
ing of early maturing varieties is therefore of considerable 
importance in this connection. Grow'ers in the heart of 
the badly infested regions of Texas have found that by 
merely growing early varieties they can secure a yield as 
good as the average throughout the country. 

Injury being worst on low, moist ground, it would seem 
best to reserve such land for other crops. 

In connection with the system of fall treatment of the 
cotton, constant and thorough cultivation of the growing 
crop is of considerable value, and is also what should bo 
done to insure a good yield. With a cross-bar to brush 
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the plants, many of the hloBsoms and squares containing 
weevils will be jarred to the ground and buried, together 
with those already on the ground, in moist soil, and a 
large percentage of the material will rot before the con- 
tained insects have developed.” (Howard, l.c.) 

The advantage of controlling this and other insect pests 
by such cultural methods is at once apparent when the 
small margin of profit in the growing of cotton and the 
economic conditions incident to large areas of land being 
farmed by tenants are considered. Such cultural methods 
in\olve no outlay of cash, which makes any other method 
prohibitive to most tenants I’hcre seems, also, to be a 
real danger of an overproduction of the cotton crop, and 
a diversification and rotation of crops would do much to 
soh e the question of how to combat this and other insects 
of the cotton-plant. It seems certain that the control of 
this pest merely requires a better system of agricultural 
practice, as is the case with the Hessian Fly (see page 110) 
and many of our worst insects. 

On a small scale much may be done by planting the 
row's farther apart than usual. Where the row’s of cotton 
are grown close together the soil between them is shaded 
from the sun and remains moist, furnishing the best con- 
dition for the de\elopment of the larvae in the fallen 
squares. Where rows are farther apart the soil is heated 
by the sun to such an extent as to kill large numbers of 
the larva?. That the row’s are usually placed loo close for 
the jiroper grow’th of the crop has been demonstrated by 
several agricultural experiment stations. It has been 
shown that in spite of the much smaller number of plants, 
one-fourth more cotton can be secured from row’s five feet 
apart than from those three feet apart. 
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Upon small areas the application of Pans green by 
spraying the volunteer plants as they appear in tlic spring, 
and two or three times during the next two weeks, will 
greatly check the increase of the pest. The young tips 
are the parts which should be most thoroughly sprayed, 
and as the number of volunteer plants will not be very 
great, such spraying will not require much time. The 
solution used should be as strong as one pound of Pans 
green to fifty gallons of water, as it does not matter if the 
volunteer plants are killed by it. Volunteer plants appear- 
ing in deserted cotton-fields or corn-fields should be 
destroyed as far as possible. 

Picking up the fallen squares and burning them is urged 
by Prof. Mally * as one of the Ijest means of lighting it. 
He records that one cotton-grower “who had fourteen 
acres of old land in cotton, picked up his squares faithfully 
and made seven bales. IIis neighbor, who is conceded by 
all to be the better farmer, had an luljoiiiing field of 
twenty-five acres of cotton, but did not gather and burn 
his squares, made two bales.*’ lie states that eleven 
negroes picked up the squares on ninety acres between 
9 A.M. and 6.30 p.m., at a cost of 18.00, or less than 10 
cents per acre. The squares should be picked up e\ ery 
ten days or two weeks. This method is only practicable, 
however, upon small areas. 

But few insect parasites seem to infest the larv® and 
but little aid can be hoped from them. Quail and turkeys 
have, however, been reported as eating large quantites of 
the weevils and being most beneficial. 


* “The Mexican Cotton Boll- weevil," Farmers' Bulletin No 180, 
U. S Dept Agr., F W. Mally. 
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The Mexican Cotton lioll-wccvil is only one of the many 
insect j)e8t8 which are becoming permanent factors in 
agriculture and which are forcing the American farmer to 
adopt better agricultural methods, which, if generally 
practiced, would result not only in their control, but cause 
less drain upon the soil through a better rotation of crops, 
and better crops as a result of more constant and thorough 
cultivation. 



CHAPTEK XL 

INSECTS INJURIOUS TO TOBACCO 

It would hardly be supposed that a plant like tobacco, 
which when dried is used as an insecticide, would be 
troubled with many insect enemies, and experience has 
shown this to be very largely a fact, as only three or four 
insects are recognized as what might be termed ‘‘ standard 
pests” of tobacco throughout the country, though an 
equal number, whose injuries have not been especially 
noticed hitherto, have been coming into prominence in 
various sections in recent years; yet the few insects which 
do attack tobacco, if left to themselves, are entirely capable 
of doing a vast amount of damage; for that which would 
be considered but a slight injury to other plants means a 
considerable loss in the sale of a tobacco-crop with imper- 
fect leaves. 


INJURING THE YOUNG PLANTS. 

Cutworms. 

To begin with, as soon as the plants are set out they are 
attacked by those old foes of the farmer, with which he 
has to contend in the growing of almost every tnick and 
garden crop, the Cutworms. The cutting of the stems of 
the young plants by these worms often necessitates replant- 
ing, sometimes a second time. This injury is especially 
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severe where a crop of grass or clover *has been turned 
under as a soil crop in the spring and there furnishes a 
good supply of food for the cutworms till the tobacco is 
set out. Not only is this replanting expensive and tedious 
itself, but it makes the crop mature unevenly and thus 
entails unnecessary expense in handling. 

Descr\pt\ 07 i and Life-history . — Under the general term 
“ cutworms ” we commonly designate the larvae of several 
species of moths, which are very similar in general appear- 
ance and habits. Both the moths and larvae are readily 



Fm, 121 —Greasy (’ntwonu (Agrotis ypsilon), one of the Tobacco 
CulT(t)rms a, larva; h, head of same; c, adult— natural si7X‘ 
(After Howard, U S Dept Agr ) 

distinguished by one familiar with them. Though the 
life-histories of the different species vary more or less, still 
they are so much alike that they may be readily described 
as a class. Of those attacking tobacco, the Greasy Cut- 
worm [Agroiis ypsilon) and Granulated Cutworm (AgroHs 
annexa) are among the most common. The adults of 
cutworms are moths with dark fore wings, variously 
marked, which are folded over the back when at rest, and 
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with lighter hind wings, as shown in the illustration — 
natural size. Like the cutworms, they feed at night, 
sipping the nectar from flowers, and the family to which 
they belong has therefore been named the Noctuidin. As 
a rule there is but a single brood of worms in a season, 
though a second one is not unusual. The female moths 
lay the eggs on stones, leaves, trees, etc., almost any place 
where the ground is well covered with vegetation, so that 
the young worms can readily find food. They are usually 
deposited during midsummer and the larva3 become par- 
tially grown before winter, when they hollow out an oval 
cell in the earth, curl up, and hibernate till spring, seem- 
ingly unaffected by freezing. The next spring, after their 
long fast, the young vegetation is eaten with surprising 
voracity. When full-grown a cutworm is of a dull 
brown, gray, or greenish hue, generally marked with 
longitudinal stripes, oblique dashes and dots, and is from 
one and one-fourth to two inches long. The head and 
segment back of it are reddish brown and horny. Idicre 
are eight pairs of legs; the first three jointed and tapering, 
the last five short and stout. As soon as full-grown the 
worm enters the earth to pupate, and from the pujia 
transforms to the adult moth from late July to early 
August. Though besides the larva; all the other stages are 
known to sometimes hibernate over winter, nevertheless 
the life-cycle is usually so that the worms are hungry for 
the young spring plants, and though numerous during the 
whole season, it is during the spring that their devastation 
is worst and most noticed. 

RetnedieH—Yvova the habits above outlined it may be 
seen that much can be done to extermmatc these pests by 
a thorough cultivation of the land to be planted, during 
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the spring, tlms depriving the worms of any food during 
that time. Tlie most siieeessful method yet found for 
destroying the worms is in the use of a poisoned bran 
mash. This is composed of forty parts of wlieat-bran, 
two quarts of cheap molasses, and one pound of Paris 
green, with enough water to thorouglily moisten the 
whole. The bran and Paris green should be thoroughly 
stirred together while dry and the molasses diluted with 
water, and then poured on and stirred in. The land 
where the tobaci'o is to be set out should be prepared 
several days before. Then drop about a tablespoonful of 
the mash near each hill, doing this from throe to five days 
before the plants are set out, and as near evening as possi- 
ble. Chickens, etc., should be kept out of the field for 
several days. The cutworms are attracted by the smell of 
the molasses and seem to relish the mash, (‘oming out of 
the ground and making a liberal meal upon it — a meal 
which almost always proves fatal. This remedy is at once 
simjile and inexpensive and has been found most satisfac- 
tory by growers who have used it. Any other arsenite 
could be used instead of Pans green, though the amount 
used would vary according to the strength of the poison. 

The Tobacco Stalk-worm (Cramhus cahginn^elluis), (See 
page 130.) 

Prof. W. C. Johnson * has found this species, also known 
as the Corn-root Web-worm, to be a serious pest to grow- 
ing tobacco-plants in southern Maryland, where it seems 
to have been a tobacco-pest for at least fifteen years, and 
it has also been noted in Delaware. 

The Injury. — The injury to tobacco is described by 

^ Bull 20, n , r S Div. Ent , U S Dept. Agr . pp. 99-101, 1899. 
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Prof. Johnson as follows: “The uninjured tobacco had a 
leaf-spread of from ten to twelve inches. A few rods 
beyond, where the soil was not so gravelly and better, we 
found the larv* had literally destroyed the first and second 
plantings, and were at work upon the third, damaging it 
severely, although the ground had been replanted before 
the last planting. Here and there was a young plant just 
beginning to wilt, and invariably we found the larva at 
work either in the stalk or at the base of the plant just 
below the surface of the ground. So far as I could ascer- 
tain the attack is always at the surface or just below. In 
many instances the larva? had hollowed out the stalks from 
the base of the roots to the branches of the first leaves. 
Many plants were gnawed irregularly around the stalk 
below the surface, and some, in fact, were completely cut 
off at the surface, the insect always working from below. 
In the great majority of cases the larva? were found in a 
small mass of web near the plant, and sometimes within 
it. In one plant, less than six inches high, we found four 
larvffi withm the stalk, but as a rule only a single one was 
present.” 

Prof Johnson concluded “(1) that it is most likely to 
occur over local areas m tobacco following timothy or 
grass; (2) that the character of the soil has little or noth- 
ing to do with its ravages; (3) that the attack upon corn 
18 also a frequent occurrence in the same section, especially 
when following grass or timothy.” 

Remedies . — He recommended “(1) that growers of 
tobacco avoid planting upon grass or timothy sod; (2) 
that where grass land is plowed down it would be well to 
put it in wheat, following with clover, before tobacco. If 
desiralile, corn could follow the grass and the land could 
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be seeded iii erimsoii clover at the last working. This 
would serve a twofold object by re\ealiiig the oiaet location 
of larvin in the area under cultivation by their attack upon 
corn, when they could be destroyed largely by frequent 
harrowing and rolling, and by affording a most excellent 
soil crop to turn down the following spring, w'hich would 
be a decided advantage to the tobacco; that if it is found 
necessary to have tobacco following grass, it should be 
broken in the siiring as early as possible, and frequently 
rolled and harrowed, at the same time delaying the setting 
of the jdants as long as possible in order to destroy and 
star\e the larvie within the ground.” 

IN.TUllINO THE STEM. 

The Spined Tobacco-bug {Euavhistu'^ variohmns). 

Prof. IT. Garman has found a small ])ug, which he has 
termed the Spined Tobacco-bug, doing more or less injury 
to ])lants in Kentucky, and as this insect is widely dis- 
ti’ibuted throughout the country, it probably does more or 
less damage elsewdiere, though never a serious post. Con- 
cerning its work, he says:* “ Occasional plants in tobacco- 
tields are at times observed to have become suddenly 
wulted, the leaves hanging limp, much as if the stalk had 
been severed. After a time they recover again, and, bevond 
a temporary check on their growth, appear to have suffered 
but little injury. If such plants are searched carefully 
while still wilted, a flat, brown bug with each side of the 
body produced into an angle, or sliarji spine, will be found 
upon the stalk along the base of the loaves. It is very shy 
and keeps out of sight, hence any brisk movement on the 
injured jdants is likely to cause it to drop to the ground 

* Bulletin No 6(5, Ky Agr. Exp Sta,, p 33 
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and conceal itself.” These insects are true bugs, sucking 
their food through a beak, which is bent under the body 
between the legs when not in use. They are about half 
an inch long, of a drab color above and greenish or 
yellowish below. Usually only one bug is found on a 
plant, so that the best way to prevent the injury is to 
pick them from the plants, and keep down such weeds as 
thistles and mulleins, upon which such insects feed, l. 
the adjoining fields. 



Fig 122.—EmchMuk mriolamis Nymph at left, adult at right— 
enlarged (Alter Howardj U S Dept Agi.) 

IX.ll HlXO THE “HL’D ” 

Bud-worms {Ilelwthis armiger and rhvxim). 

lief ore the leaves of the tobacco have unrolled they an' 
subject to the attacks of two larvae, known as “Bud- 
worms.” Though the adult moths of these two insects 
are very different in upjiearance, the larvae are much alike. 

The Coni-w'orm, Cotton Boll-worm, or Tomato-worm 
(Hchoihis armiger), us it is called in different sec- 
tions, is well knowm to all growlers of those crops 
and needs no extended description. Corn is the favorite 
food of these w^orms, on which they first riddle the leaves 



INSECTS INJUltlors TO TOBACCO. 


221 


and then bore into the forming ear, but' as the corn 
hardens they leave it for cotton, tobacco, etc. When 
an abundant food-supply of com or cotton is not found 
by them during the early part of the season, they 
turn to tobacco. On tobacco the moths deposit their 
eggs in the buds, and when the larvie emerge from them 
a few days later, they do very serious injury by eating 
the unrolled leaves, boring into the bud, which may 
be entirely consumed by a large worm. As the leaves 
grow, these holes become larger, and the leaves are thus 
ruined for the best grade of tobacco. The later broods 
seem to prefer the unnpened seed-capsules, and eating 
into them they devour the immature seed. From two 
weeks to a month arc ro(]Uired for a larva to become full- 
grown, wh( :i it descends into tlie ground and constructs a 
loose silken cocoon just below the surface. In this it 
transforms to the pupa, or (dirysalis, and remains dormant 
for from one to four weeks, when the adult moth emerges. 
The moths aie about the same size and belong to the same 
family — A'oc/uidw — as those of the ('utworms. The color 
varies from dull ochre-yellow to dull olive-green; both 
wings are bordered with dark bands; the wing-veins are 
bla(;k, and there arc several other dark markings on the 
fore wings. Throughout tlie cotton-belt there are four or 
five broods during a season, but fewer farther north, the 
number depending upon the latitude and season. 

Another species of this genus (lleliotliis rliexiw) has 
been found to be more common in Kentucky, and, as it is 
not known to attack any other cultivated plant, is known 
as the ‘'Tobacco Ihid-worm.” Both species are usually 
found where tobacco is raised and in Florida the Corn- 
worm (H. armiger) is the must injurious. They are alike 
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in their habits and depredations upon tlie tobacco-plant. 
The original food-plant of rhexia is probably one of our 
common weeds such as the horse-nettle, which should 
therefore be kept cut down along the edges of the tobacco- 



Fig 126 —Larva of Bud-worm {Jlelwtlm armiger.) Showing work 
on seed-capsules of tobacco-plant (After Quaintance ) 

fields and in those adjoining. The moths of this species 
are quite different from those of armiyer, the fore wings 
being of a sea-green color, crossed by three white bands, 
and the hind wings white with a dark margin. Only one 
or two broods occur during a season. 

Uemedies . — Poisoned com-meal has been found to be a 
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satisfactory remedy for both species. Into a quart of finely 
ground corn-meal, a half teaspoonful of Paris green is 
thoroughly mixed by stirring, and sprinkled on the buds 
from a can perforated like a pepper-can. This should be 
applied frequently, especially after heavy rains. Large 
buds should be opened and a pinch of the poison ])laoed 
within. When spraying with Pans green is practiced 
against the Ilorn-worm, it will also be of .service against 
the Bud-worms. When the Corn-worms are the more 
common species, it would seem that the use of strips of 
corn used as a catch crop, as used in protecting cotton from 
the same insect, would be of value. By planting a row of 
corn here and there around the tobacco-field, the moths 
will preferably dcqiosit their eggs upon it, and it can then 
be cut and a large part of the injury to tobacco thus pre- 
vented. 


INJURING THE LEAVES. 

The Suck-fly {Dicyplivs minimus Uhl. Mss.). 

As tobacco has become more generally grown in Florida, 
a small bug known to the planters as the “ Suck-fly^’ has 
become increasingly injurious, until it is now considered 
as the worst insect pest of tobacco in many parts of that 
State. So far as knowm it has not been recorded as 
injurious elsew^here, though it has been noticed in Florida 
plantations for at least ten years. 

Life-hisiory . — The adult is a small bug about one-eighth 
of an inch long, with rather long, yellowish-green legs. 
The upper surface of the insect is black, except the front 
margin and a central stripe of yellow on the first segment 
back of the head, while the under side is greenish. The 
wings are folded over the back when at rest. The “ flies ” 



INSECTS INJURIOUS TO TOBACCO. 


225 


become numerous enough to be injurious during the first 
two weeks in June, usually being first noticed in one 
corner of a field, from which they rapidly spread over the 
whole. The eggs are deposited singly, in the tissues of 
the leaf, mainly on the smaller veinlets, and hatch in 
about four days. The young nymphs at once attack the 
foliage, and after molting about four times transform to 
adults about eleven days later. The full-grown nymphs 
arc of the same general appearance as the adults, except 
that the wings are still undeveloped and form small wing- 
pads, but are of a greenish color. As it requires but a 
fortnight for the development of a brood, these insects 
multiply very rapidly and in a few weeks become so 
numerous as to seriously damage the foliage, hundreds of 
them being found on a single leaf. The injury is done by 
their inserting their small beaks into the tissue of the leaf 
and sucking the juices, causing the leaf to become yellowish 
or wilted, and cracking older leaves so that they become 
ragged. “ Experienced growers say that the leaves badly 
infested with the Suck-fly are \ery difficult, if not impossi- 
ble, to properly cure.” The weather plays an important 
part in the control of this pest. According to an 
observant grower, ‘ an important factor in bringing about 
their disappearance has been the absence of rain during 
the latter part of August and early September. The sticky 
exudation from the glandular hairs of the tobacco-plant 
causes many of those insects to become stuck to the leaf 
and in this way a great many are killed. Frequent showers 
keep this washed off to a considerable extent, and thus 
favor the insects.’” (Quaintance.) A veritable fly-trap ! 

Remedies.— h\ experimenting with insecticides for this 
pest. Prof. Quaintance has found, curiously enough, that 
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the only ones fatal to it are i)reparat]ons of its own food — 
tobacco. A solution of one part of “ Nikoteen” to sixty 
of water is a very satisfactory remedy. This insecticide 



Fig. 126 —The Suck-fly {Dicyp/ius mtmmaif) a, newly hatched, 
b, second stag(‘, c, nymph, d, adult, e, head and beak from 
side— enlaiged (After Howard, U S Dept. Agr ) 


is a concentrated solution of nicotine and is manufactured 
by the Scabcura Dip Co., Union Stock Yards, Chicago, 
111. It should be sprayed over the plants, using a bent- 
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necked nozzle which will throw a fine mist upon both the 
upper and under surfaces of the leaves, as most of the 
young are on the lower surfaces. Where refuse tobacco is 
at hand a good decoction can be made by boiling it at the 
rate of one pound to a gallon of water for an hour, then 
draining off, and straining w^dl before spraying. This 
will not keep for more than Iwo or three days before fer- 
menting, but where it can be used at once is less expensive 
than “ Xikoteen." The S 2 )raying should be done early in 
the day, when the adult bugs are sluggish and do not fly 
readily. Keep a sharp watch for the “flies” early in 
dune, and by attacking them upon their first ajipearance 
they may be bejit from siireading and be destroyed before 
tliey have done much injury and much more readily than 
when more numerous. 

MINING THE LEAF. 

The Tobacco Leaf-miner (Gelecha solunella Boisd.). 

The larva of a small moth has become quite injurious in 
parts of North C-arolina and Florida by mining the inside 
of the leaf, and is thus known as the Tobacco Ijeaf-miner. 
This insect occurs in other parts of the country, but has 
become injurious only m tlie States named and in recent 
years. The injury is done by the lar\a3 eating out irregular 
patches of the tissue m the leaves, leaving only the upper 
and lower surfaces, the low'er leaves being infested the 
w'orst. The leaves are rendered unfit for wrajipers, split- 
ting and tearing very easily on account of these biotches. 
A larva does not confine lit work to one place, but makes 
several mines, and a single larva may thus destroy the value 
of a leaf for wrapinng purposes. This migratory habit is 
of considerable imiiortance, as in leaving the old and in 
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making new mines the larvae must necessarily eat a certain 
amount of the surface of the leaf, and can thus be killed 
by an arsenical spray. The life-liistory of the insect is 
not completely known, but as only about twenty days are 
required for all its transformations, several broods probably 
occur during a season. The original food-plant of this 
pest has been found to be the common horse- or bull-nettle 
{Solamim caroUneuse)^ which fact further emphasizes the 



Fig 127. —Tobacco Split- worm Ad nil moth above, larva below at 
right, pupa below at left, with side view (*t enlaiged anal seg- 
ment— all enlarged (After Howard, U S Dept, Agr ) 

caution already given, to keep all weeds carefully cut down 
around the tobacco-field, especially those nearly related to 
tobacco botanically. Many planters destroy the larvge by 
simply crushing them with the hand, and this can be done 
quite rapidly, and if done before the mines become numer- 
ous should be sufficient to check the injury. Where 
spraying with Paris green is practiced against the Horn- 
worm it should be sufficient to destroy most of the miners, 
as, if the loaf is thoroughly coated with poison, they would 
get a fatal dose in starting a new mine. 
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The Tobacco Flea-beetle (Epitrix parvula Fab.). 


The Tobacco Flea-beetle is one of 
the insects which has become in- 
creasingly injurious upon tobacco- 
leaves in recent years. So far as 
recorded its injuries have been no- 
ticed only in the northern part of 
the tobacco-belt, viz., Kentucky, 
Ohio, West Virginia, Maryland, and 
Connecticut The leaves are dam- 
aged by ha\ mg small holes eaten in 
the upper or under surfaces, or some- 
times clear through them. When 
badly eaten the leaves ajipear as if 
liepporcd with shot, the injury being 
especially severe to young jdants. 
The adult beetles which do this in- 
jury arc very small, hardly more 
than ono-twentioth of an inch long, 
of a light brown color, with a dark 
band across the wing-covers. A few 
of them could do luit little injury, 
but they soon increase until they 
swarm over the leaves and injure them 
badly. The life-history of this species 
has not been studied until recently 
and is not yet well known. Mr, F. 
H. Chittenden has ascertained that 
the larvae feed habitually upon the 
roots of the common Nightshade and 



Fio. 138. — Work of 
Split-worm— reduced 
(After Howard, U. 8. 
Dept Agr.) 


Jamestown weed These are undoubtedly the usual food 
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of the larvBB, as of the nearly allied Potato Flea-beetles 
{E. cuameris fnscula), but when the beetles become 
more numerous the larvae sometimes feed upon tobacco- 
roots, doing them more or less damage, but generally not 
to a noticeable extent. The breeding of this insect upon 
these common weeds further emphasizes the caution 



Fig 129. — Tobacco Flea-beetle {Epitrix pnrmh) a, adult beetle, 
ft, larva, lateral view, e, head of larva, (I, posterior leg of same, 
e, anal segment, dorsal view./, pupa— /i, ft, f, enlarged about 
fifteen times, e, d, e, more enlaiged (After Chittenden, 
r. S. Dept Agr ) 

already given in previous chapters to see that they are kept 
cut down. Spraying with Puns green as adviseil for the 
Ilorn-worm will also keep this insect in check. 

Grasshoppers. 

Grasshoppers have often been known to eat tobacco- 
leaves quite badly. Of these, our most common species, 
the Red-legged Locust (Melanophts femvr-rvhrmi), has 
been recorded most often. If the plants have been sprayed 
with Paris green, it will usually be sufficient to prevent 
serious injury by grasshojipers. If they are very numerous, 
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however^ a bran mash such £ 
worms will be found attract 
tive to them. A tablespoon- 
ful placed at the base of 
eacli plant wull be sufficient 
to prove fatal to the locusts. 

The Horn -worm or Tobacco- 

worm {Proioimrce celeus, 

P car ohm). 

Of all the insects feeding 
upon tobacco, this one is the 
most injurious and conse- 
quently most generally 
known. In many sections 
on account of its damage to 
that plant it is also known 
as the Tomato-worm. It 
may be well to first state, 
however, that two species 
of insects are ordinarily in- 
cluded under tins popular 
name. The Northern To- 
bacco-worm IS the more 
common form in many of 
the more northern parts of 
the tobacco-belt, especially 
in Connecticut, though it 
IB generally found wherever 
tobacco is extensively grown 
111 the United States. The 
Southern Tobacco-worm (P. 


advised for use against Cut- 



Fig 130 — Tobacco-leaves dam- 
aged by (After 

Howard, U. S. Dept Agr.) 
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Carolina) also occurs tliroiiglioiit alltlie tobacco -producing 
States and is usually much the more common form in 



the South. The life-history and habits of these insects 
are so nearly alike that they mav be discussed together. 
The larva of the northern form may be distinguished from 
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the southern by the V-sJiaped markings along the sides, 
those of the latter being simple oblique bands. The 
differences between the moths are well shown in the 
illustrations. 

Lifc-hidory . — The pupa3 from which these moths 
emerge in May and June remain in the ground over 
winter. The females then deposit their eggs, singly, upon 



Fid 132 —Southern Worm killed by Fungus. (After Garman ) 

the lower surfaces of the tobacco-leaves, which hatch out 
in three days. The way in which the young worms now 
attack the iobacco foliage is well known to every grower. 
During their growtli, which occupies about three weeks, 
the worms molt some five times. They then transform to 
pupa 3 , in which state they remain about three weeks, when 
the adults emerge and the same life-cycle — occupying about 
SIX weeks— IS repeated. The first brood of worms usually 
does not do very serious damage, the one in July being 
that against which the planter’s attack should be directed. 
Usually three broods occur in a season, sometimes but two 






Fig 133 — Northern Tobacco-'w orni, or “ Horn worm ” (Protopnrce releus\ a, adult moth, b 
full-giown larva, c, pupa — natural size (After Howard, U S Dept Agr ) 
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controlling this pest is that of hand-picking. This is, 
however, both tiresome and expensive. I am informed 
that in southern Maryland this task is willingly done by 
large flocks of turkeys, which are kept largely for that 
})ur])ose and fed on little else during the time the worms 
are most numerous. 

Ill many parts of Kentucky a s])ray of Paris green has 
been used against tlie TobaciHi-worm. Against this there 
has been more or less of a popular prejudice on account of 
possible poisoning. Such a jircjiidicc having also existed 
against the use of this wi'll-known arsenite upon apples 
for the Codliug-nioth and on numerous other crops, and 
with no deleterious results, it seems safe to assume that 
such a prejudice is unfounded. Nevertheless Prof. II. A. 
(Jarman has made a careful test of such spraying, and 
jdants Bjirayed were analyzed by Di. A. M Peters, chemist 
of the Ky. Agr. Exp. Stiition, who found that the amount 
of arsenic left on leaves sprayed tliree times with a solution 
of one pound of Pans green to lOO gallons of water would 
not be suflficieiit to be injurious to the consumer. In the 
numerous tests made, one-third of a grain of arsenic jier 
l)oimd of tobacco was the most ever obtained, and would 
hardly be injurious. Prof, (tarman (Bulletin No. ti3, Ky. 
Agr. Exp Station) also made thorough tests as to the 
efficiency of this method of controlling the worm, which 
he found to be entirely satisfactory. Usually it will not 
be necessary to spray over three times, if applied at the 
proper time. The time of these applications will vary for 
dilTerent latitudes and seasons, but should be made as soon 
as the young of each brood make their appearance. In 
general this will be early in July, early August, and middle 
or late August. One pound of Pans green to IGO gallons 
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enclosure and the way in which the tobacco is packed. 
One ounce to every fifty cubic feet of enclosed space will 
doubtless be ample. This should be placed in shallow 
vessels on top of the tobacco and allowed to remain for 
twenty-tour hours. No injury will be done the tobacco, 



Fig 135 —The Cigarette-beetle a, larva, h, pupa, c, adult, d, 
side view' of adult, e, anteuna— all gieatly eulaiued, e, still 
more enlarged (Aftc r Chittenden, U S Dept Agi ) 


but care sliould be taken in the use of this chemical that 
no light, cigar, etc., be brought near it, as it is highly 
combustible and such carelessness might cause a serious 
conflagration. 

Hydrocyanic acid gas has recently been used \ery suc- 
cessfully by Prof. W. (x. Johnson in ridding some large 
tobacco warehouses of this pest. 



CHAPTER XII. 

INSECTS INJURIOUS TO THE POTATO. 

IN.iriUNG THE TUJIEIIS 

Potato-scab and Insects. 

That certain forms of whut is commonly torrnod “potato- 
seal)” are due to the work of inseets lias frequently been 
shown. In 18!),") Prof. A. I). Hopkins, of the West Virginia 
Agr. Experiment Station, ri'porterl some viu’v eareful orig- 
inal in\ estigations upon two speeu's of gnats, Epidapvs 
isvaincs Hopk. and Sviaia sp., the larva? of Avhieh had been 
eonelusively shown to (iause a S{*ab upon the tubers by 
boring into them. He found that “ they breed in and are 
espeeiallv eornmou iii barnyard-rnanuro,” that “exe(‘«?Hive 
moisture in the soil has been observed to be the most favor- 
able eondition for their development/’ and that “soaking 
the seed-j)otatoes in a solution of corrosive sublimate 
previous to planting” will kill all the eggs and young 
larvm, as it will also destroy the spores of the potato-scab 
fungus. 

Prof. A. II. Garman has also recorded the injuries of 
several species of millipedes, or “ thousand -legged worms,” 
CamhaJa annulata and Parajulus unpre^sstis, as causing a 
scab by gnawing into the surface of the tubers. Though 
both of these obser\'atious arc uiK^uestionably true, they 

m 
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have not been verified in other parts of the country, and 
it IS improbable that any large portion of potato-scab is 
due to these insects. Potato-scab is a fungous disease, 
which, as already noted, may be destroyed by soaking the 
seed-potatoes in a solution of corrosive sublimate. 

Some interesting observations have been publislied by 
Messrs. Stewart and Sirrine, of the New York station, in 
wdiich they attribute the peculiar marking of the skin 
known as “pimply” potatoes to the larva of the small 
black cucumber flea-beetle, Epiinx ntcnmens Harris, 
which, as a beetle, does so much injury to the leaves. 
Without doubt this instance is a parallel to those already 
mentioned concerning insects producing potato-scab. 
Undoubtedly the larvae of this beetle may have been found 
producing “pimply” jiotatoes, but several other entomolo- 
gists and the writer have carefully examined hundreds of 
tubers in fields fairly alive with the beetles, and at all 
seasons of the year, but all in vain as far as discovering 
any flea-beetle larvai is concerned. 

The truth of the matter is that the natural food-plants 
of these larvin are some of our comiiionest weeds. Similar 
instances are observed in the lai’Me of the Sweet-potato 
Flea-beetle (Clicptornenia conjinix Cr.), Bean Loaf-beetle 
{Cerofomatrifurcafa Foerst), Tobacco Flea-beetle {E/ntriv 
parvvla), and others which are all occasionally found on 
the roots of the respective food-plants of the beetles, but 
which habitually feed in the larval stage upon the roots of 
such weeds as the horse-nettle, Jamestown weed, I)es- 
modium, and various Solonacew. In fact, the only insects 
which are habitually injurious to the tubers are white grubs 
and wirew'orms, both ot which arc only too familiar to 
every farmer. So far as known, the only remedy for these 
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Will 1)0 rapid rotation of crops, until tlie infested land has 
become clear of them. 

INJURING THE STALK. 

The Potato Stalk-borer (Trichohan^ luuoiala Say.). 

In some sections this in8e(*t has rivaled the famous 
Colorado Potato-bug in the damage it has inflicted upon 
potato-vines. It was recorded in Jowa as badly damaging 
the croj) there in 1800, and Avas found by Dr. Riley in 
Missouri as early as 1809. The beetles were first noted in 



Fio 1315 --Potato ^\v^\k■\)orvx {Tnch(ji)aru iriuotata). Larva, pupa 
and adult (Aftci J B Smith ) 

New Jersey in 1895, and during the last few years have 
been doing serious injury to the fields of northwestern 
Maryland. 

Life-history , — The grubs, which bore into the stalk of 
the vines, are the larvse of some small ashen -gray beetles 
which appear early in spring and into June. These beetles 
are about one-fourth of an inch long, with a long, black 
beak or snout, and are marked at the base of the wing- 
covers by three black spots which give the insect its specific 


Fig 137 — Work of Potato Stalk-borer in Potato-vines (Aftei 
J. B Smith ) 


m 
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name, fnnotata. Each beetle punctures a small hole in 
the base of a stem by means of its beak, hollows out a 
small cavity, and there lays a single small, oval, whitish 
egg. From these eggs some small, white grubs with 
brown heads hatch in a few days and commence to bore 
into the stalk. These grubs keep eating, either in the 
main stalk or branches, from August 1st to September 1st, 
when they have become full-grown. At this time the 
grubs are about one-half an inch long, of a dirty white or 
yellowish color, with a yellowish-brown, horny head, and 
without legs. About the middle of August, as a general 
rule, the grub constructs a small, oval cocoon of chips and 
fibres 111 the stalk of the vine near the surface of the soil, 
and there transforms to the pnjia. During late August 
and September the mature beetles shed the pupal skins, in 
which they have remained dormant for the last few weeks, 
but remain in the vines during the winter, and do not 
come forth till the following spring. 

Remedies , — On account of its internal feeding habits no 
poison can be successfully used against this pest, and the 
only remedy, but a good one, is to rake up the vines and 
burn them as soon as the potatoes have been dug. As this 
insect also feeds upon the Jamestown weed, horse-nettle, 
and other weeds of the Nightshade family, or Suhnarm^ 
they should be kept cut down very closely. When the 
grubs are noticed in the jdants, a good allowTince of fer- 
tilizer will do much to quicken growth and thus enable 
them to mature a crop. 

INJURING THE LEAVES. 

Colorado Potato-beetle {JjcpUnotarm 10-llnmia Say.). 

First and foremost among the enemies of the potato- 
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grower stands the Colorado Potato-beetle — the insect which 
in the early seventies, on account of our ignorance of it, 
was made an entomological bugbear. But “there’s no 
great loss without some small gain,” and we may be 
thankful that the invasion of this beetle also brought 
about the use of Paris green, an insecticide which has 
since saved thousands upon thousands of dollars to the 
American farmer. Thus, with an effectual remedy which 



Fia. 138 —The Colorado Potato-beetle {Leptinotarm decemlineata 
Say.) a, eg^s, h, larva*, r, pupa, d, beetle, e, elytra or wing- 
eover of beetle, /, leg of beetle (After Riley ) 


is now used where this pest occurs as regularly as potatoes 
are jdantod, “familiarity” has “bred contempt,” and 
to-day we have but little fear of its attack. 

History . — As is probably known to most of the older 
generation who watched its spread eastward, the Colorado 
Potato-beetle, as its name indicates, was a native of the 
Rocky Mountain region, and until about 1855 was satisfied 
with feeding upon various common weeds of the same 
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genus as the potato-plant, principally Solamim datura 
Dunal, and closely allied genera. But with the settlement 
of this country and the introduction of the Irish potato, 
those bugs also began to take advantage of the fruits of 
civilization and transferred their feeding-grounds from the 
roadside to the potato-patch, and rapidly spread eastward 
from one to another, as well as being imported in the 
shipping of the potatoes. 

Thus, in 1851) they had reached a point one hundred 

miles west of Omaha, Nebraska; five 

years later crossed the Mississip])i 

into Illinois; and advanced steadily 

eastward till recorded among the 

Atlantic States in 1874. Though 

slow to be introduced into some 

, . Pm. 189 —a, beak of pre- 

few sections of the country, it is dnroous Img, c, beak 

safe to assert tliat this pest may 

to-day be found almost wherever 

the potato is grown in the United States or southern 

Canada. 

Life-lmtory . — During October the beetles enter the 
earth and there hibernate till the warm sunshine of April 
or May brings them forth. As soon as the young plants 
appear, the female beetles deposit their yellow eggs upon 
the under side of the leaves near the tips, each female lay- 
ing from six hundred to one thousand eggs during the 
course of a month. Meanwhile the beetles have done 
considerable damage by eating the young and tender 
plants. In about a week, there hatch a horde of very 
small but very hungry larvae, which fairly gorge themselves 
with potato-foliage and increase in size with astonishing 
rapidity. In four or five weeks, after having eaten an 
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amount of food out of all proportion to their size, the 
larvae have become full-grown, and enter the earth, where 
they form smooth, oval cells, and transform to the pupae. 
In a week or two the adult beetles emerge from the pupal 
skins and after feeding for a couple of weeks, deposit eggs 
for another brood. The life-history of this brood is tlie 
same, except that the time required for it is less than for 
the first, and following it comes the third brood, the 
beetles of which hibernate over winter as already described. 
The time required for the development of a brood is 
exceedingly variable, and owing to the length of time 
required for laying the eggs, and the fact that some larvae 
become full-grown much more quickly than others, all 
stages of the insect may be found during the summer 
months. 



Fig 140 — Tachinid Purasite (*f Colorado Potato-beetle {Lpdella 
dorppJiom ltd ) (After Kiley ) 

Natural Enemies . — One of the chief agencies to prevent 
the excessive multiplication of this pest is the weather. 
Thus, Professor Otto Lugger records that in Minnesota, 
late in the fall of 1804, the beetles were lured from their 
winter quarters by a few warm days, and most of them 
subsequently perished from hunger or frost. In addition 
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to this during the late summer of 1894 there was an exces- 
sive drouth, so that but few of the third brood matured. 
Thus in 1895 there were very few of the insects to be seen. 
Among the birds, the common crow, red-breasted Gros- 



f'lG 141 — Muiky Ground-hwtle (Ilarpilm caliginosus) and Fiery 
Grourid-ljoetle [Calomna calidum) (After Riley ) 



Fio 143 —Lai va of Minky Gioimd-beetle (llaipaluH caligiTiosm). 

(Aftei Hiley.) 

beak, and turkeys often feed u}ion this pest to a consider- 
able extent. 

Probably tlie most destructive insect-parasite of the 
larvae is a Tacliinid-fly known to science as Lydella dory- 
phorw RiL, which rather closely resembles the common 
house-fly, both in size and color. A single egg is laid on 
a potato-bug and from it hatches a small, footless maggot 
which burrows inside the bug. When the larva enters the 
earth, the effect of the maggot’s work becomes apparent, 
and instead of transforming to a }mpa and beetle, it 
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shrivels up aud dies. But the maggot itself eontraots into 
a hard, brown pupa, from which the fly eventually 
emerges. Thus in 1868, when first noted by Doctor C. V, 
Riley, he asserted that in Missouri fully ten per cent of the 
second brood and one-half of the third were destroyed by 
this parasite. 

Many of our common ladybird-beetles and their larvae 
check the pest by feeding upon the eggs. Several pre- 
daceous bugs are of value in destroying the larvaj, into 
which they thrust their short, powerful beaks, and then 
suck out the juices of the body, leaving only an empty 
skin. One or two of these closely resemble the common 
squash-bug (Anasa fristis De G.), but are really very dis- 
similar, and whereas the beaks of the predaceous forms are 
short and thick, as in Fig. IJlOc, those of plant-feeders, 
like the squash-bug, are long and slender, as in Fig. 13!)c. 

Several species of ground-beetles are often found preying 
upon the larvae and beetles, but, unlike the bugs, attack 
them by means of their powerful biting jaws. These 
beetles are also exceedingly bcneficiul in feeding upon 
many other injurious insects, and are among the farmers’ 
best insect friends (Fig. 141). 

Remedies . — As an artificial remedy for this pest, Paris 
green has long been proven to be both effectual and prac- 
tical. 

For small areas it may be used dry by mixing it with 
one hundred times its weight of dry flour, land-plaster, or 
air-slaked lime, and should be applied while the plants 
are still wet with dew, either by a perforated can, or, 
better, by one of the improved powder-guns such as 
Leggett’s, by which two rows of plants may be powdered at 


once. 
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For larj^er areas a wet application will doubtless be found 
more satisfactory. For this purpose one pound of Pans 
green and one pound of quicklime to one hundred and 
fifty gallons of water will kill all the insects biting the 
foliage. While the vines are young, this may best be 
carried in a half barrel placed on wheels, and applied with 
a suitable pump and nozzle. But as the vines become 
larger and the field is more difficult to traverse, a knapsack- 
sprayer will be found advantageous. 

Either arsenite of lime or arsenite of soda is as effective 
as Pans green and very much cheaper. 

By observing the pest and spraying when needed, no 
fear need be had of losses from this insect, and if such 
l»oli(‘v were adojited by every one, it would be but a few 
years before w'e w'ould be comparatively free from it. 

Flea-beetles. 

Among the worst insect pests wnth which potato-growlers 
have had to contend in recent years are the small black 
beetles, wdiich, from their power of making long, quick 
jumps, are knowm as flea-beetles. 

Indeed, in the Bural New^ Yorker jiotato-contest, in 
1888, it was reported that the variety “Rural Seedling 
Xo. 3 lost the day and was nearly a failure on account of 
the ravages of the common flea-beetle, Epifrn vucvmeris.'’ 

Several species are known to attack the potato, the two 
most common being the Cucumber Flea-beetle (Epitrix 
cucumeris Harris) and one wdiich Prof. H. A. Garman has 
stvled the Southern Potato Flea-beetle {Epifnx fvsaila). 
The Tobacco Flea-beetle (Epitrix parvuht) is not uncom- 
monly found on the vines in sections where its habitual 
/ood-plant is also grown All of these species are, how- 
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ever, essentially the same in habits and life-history, and 
fortunately the same remedies apply to all. U nfortunately , 
the complete life-cycle of these little insects has never been 
carefully determined, so that only a general outline can be 
given. 

During the winter the beetles hibernate under leaves, 
rubbish, etc., and in the spring come forth and lay their 
eggs upon the roots of some of our common weeds, such 

t as the horse-nettle, damestown weed, 
Desmodium, and various members of 
^ the Nightshade family, or SolanacecF. 

Here the larva* feed upon the small 
j roots by mining m them, and trans- 
form to pupa? m small cells among 
the roots. From the pupa* the 
beetles emerge and, after becoming 
Fig 143. —The Potato hardened, come forth to attack the 
Mum. ’'’•"cli they most thoroughly 

eris) Adult Inytle, riddh*, a badly eaten leaf aiipearing 
much enlarged (After " no 

Chittenden, U S. almost as if it had been the target for 

a shotgun. 

There are at least two, and possibly three, broods of most 
of the species, but I can find few accurate records con- 
cerning them. 

liemvdies. — Prof. C. M. Weed, of the New Hampshire 
Agricultural Experiment Station, has successfully used 
‘*a spray of lime-wash made by adding a pint or more of 
freshly slaked lime to tw’o gallons of water, and then 
thoroughly mixing in about half a teaspoonful of Paris 
green. 

The use of Bordeaux mixture as a repellant for flea- 
beetles was first tested and demonstrated to be effectual by ’ 
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Prof. K. L. Jones, of the Vermont Experiment Station. 
Pre])ure the mixture in the usual manner, using six pounds 
of copper sulfate and four pounds of freshly slaked quick- 
lime to fifty gallons of water, to which is added four ounces 
of Pans green, for the destruction of any other insect 
pests 

Sjiray this ujion the \ines so that they are well coated. 
Where this has been carefully tested it has been reported 
as a very successful rejiellant. 

A few plants may be protected from flea-beetles by 
covering tliern with a frame composed of two crossed 
barrel-hoops on which is tacked some mosquito-netting or 
other material; but this method is hardly practicable upon 
large areas. 

Blister-beetles (Meloidw). 

Long before we had made the acquaintance of the 
Colorado potato-bug, several species of blister-beetles fre- 
quently brought themselves into notice by their injuries, 
and, therefore, are now known as the ‘‘ old-fashioned 
potato-biigh.” 

The name of “blister-beetles” has been bestowed upon 
them because of the blistering effect which they have upon 
the skin, they being nearly related to the Spanish Ely, 
used f(>r that purpose, and are themselves brought to 
manufacturing chemists. 

One of the most common of these is the Striped Blister- 
beetle, which has three yellow stripes upon its wing-covers, 
while the other two common forms are of a slate-black 
color. 

Very often when these beetles congregate in great num- 
bers they are a great nuisance, not only m the potato- 
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patch, but upon many other plants of the garden or truck- 
farm. 

Unfortunately, they present to the farmer a very 
peculiar problem, for while the beetles are often exceed- 
ingly injurious, the larvae are even more beneficial, in 
eating large quantities of grasshoppers’ eggs. 

Life-htt^iory . — The life of these insects is unique. The 
female lays a large number of eggs in a small cavity in the 
earth, and from these hatch some small, long-legged laria*, 
which run about searching for the pod-like masses of 
grasshoppers’ eggs, upon which they feed. As soon as the 
appetite of one of these little egg-hunters is appeased, he 
sheds his skin, and now being surrounded by food and 
longer needing his long legs for running, in this next stage 
of his existence the legs are very short and rudimentar\, 
and he remains almost immobile while feeding upon the 
rest of the eggs. 

Thus, if their destructiveness be not too severe, it would 
not be good policy to destroy these beetles whose offspring 
are so beneficial. 

Three-lined Leaf-beetle {Lema frihueata Oliv.). 

Closely related to the Colorado Potato-beetle, and very 
similar to it in habits, is the Three-lined Leaf-beetle 
{Lema irilineata Oliv.). The eggs can scarcely be distin- 
guished from those of that insect except by the fact that 
they are usually laid in rows along the midrib on the 
under side of the leaf, while those of the former are laid 
indiscriminately in bunches. 

The larvae, however, may be readily distinguished from 
all other insects attacking the potato by being covered 
with a disgusting mass of their own excrement. 
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There are two broods during the season, the larvae of 
the first a])pearing in June, and that of the second in 
August; but the beetles of the second brood do not emerge 
until the following spring. In other respects the life- 
history is practically the same as that of the Colorado 
Potato-beetle. The beetle is of a pale yellow color, with 
three black stripes on its back, and in a general way 



Fig 144. —Three -lined Leaf-beellc {Leina iriUrmita Oliv.). a, 
larva, pupa, d, eggs, beetle at right (After Riley ) 

resembles the common striped Cucumber-beetle (Diahrotica 
vUtata Fab.), though it is somewhat larger and the thorax 
is decidedly constricted. 

In case it becomes necessary to destroy the Blister- 
beetles, both they and the Three-lined Leaf-beetle may be 
readily disposed of by applying Paris green or other arsen- 
ite as advised for the Colorado Potato-beetle. 



CHAPTER XIII. 

INSECTS INJURIOUS TO THE hUGAK-HEET * 
INJURING THE ROOT. 

White Grubs and Wireworms. (See pages 44 and 48.) 

Fortunately for the en gar-beet farmer the worst insect 
enemies of that pest feed upon the tops, and very rarely 
do we hear of serious damage being done the roots. In 
the East most of the damage to the roots is done by those 
two familiar old farm-thieves, the white grub and the 
wireworm. As a general rule they will be found to be 
worse on lands previously in sod, which should therefore 
be avoided when known to be badly infested with either of 
these insects, as both are diflicult to fight after they have 
once commenced doing noticeable injur}\ 

As the wireworm-beetles — “ click -beetles ” — become 
mature in late summer, but remain in the pupal cell in a 
half-hardened condition over winter, much can be done 
toward destroying them by plowing late m the summer 
and keeping the land stirred for a month or so, in this way 
exposing the newly transformed tender beetles to the fall 
frosts. 

*8ee Forbes and Hart, “The Economic Plnlomology of the 
Sugar-beet,” Univ 111 Agr. Exp Sta , Bull No 60, Aug. 1900, 
for summary. 
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The Beet-aphis (Pemphigm helm Doane). 

This speries was first described by Mr. W. R. Doane in 
1!I0U and seems thus far to have been iound only in 
Washington and Oregon. ‘^Attention was first called to 
this pest,” he says,* “in 1800, when it was found that a 
field of two or tliiee acres of beets was generally infested, 
a strip of twenty-five to a hundred yards being so badly 
injured that the beets were nearly all soft and spongy, and 
the plants mucli smaller than the average.! 

“ It has been even more destructive in Oregon than in 
Washington, at least a thousand tons of beets having been 
destroyed by it in one year in a single valley devoted 
largely to beet-culture. Like very many other beet-insects, 
this species infests also several wild or useless plants. 

“ The smaller rootlets of the beet are first attacked by 
this aphis, and if it occurs in considerable numbers these 
arc soon all destroyed, and the leaves thereupon soon 
W'lther, and the whole beet shrivels and becomes spongy. 
Tliih wilting of the leaves will frequently, in fact, be the 
first thing to attract the attention of the beet-grower. 
The actual injury to the crop will, of course, depend 
largely upon the time when the attack of the aphis is 
made. If the plants are small they may be readily 
destroyed, -while if they are practically full-grown the loss 
of the small rootlets will not materially affect them. 

“No sexual generation of this aphis has as yet been dis- 
covered and no eggs have been seen, viviparous reproduc- 
tion continuing throughout the year except when the cold 

* Bull No 42. Wa.sh Exp Sta. 

f Forbes and Hart, Bull No 60, Univ III. Agr. Exp. Sta , 
p. 607. 
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of the winter temporarily suspends the physiological 
activities of the species. The winged females, appearing 
from time to time during the summer and fall, serve to 
distribute the species generally, new colonies being started 
wherever these females find lodgment and food. In dis- 
tricts liable to injury by this insect it seems inadvisable 



Fig 145 — The Beel-aphis {Pemphigm betn> Doanc) n, win^red 
female, b, wingless female, c, antenna of winged female 
(After Doane.) 

that beets should be the fiist crop on new land, or that 
ground should be continued in beets or in any other root- 
crop after the pest has made its appearance in the field.” 

CUTTING THE TOPS. 

Cutworms. 

Like all similar crops, the sugar-beet is often subject to 
the midnight raids of the deadly Cutworms, and when 
present in any number they should be carefully guarded 
against while plants are young. Like the Web-worms, 
they are worse upon a sandy soil, and like the Wireworms, 
when the beets are on land previously in grass. 

These well-known depredators are the lan^a? of moths, 
which, from their habit of flying at night, are known as 
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Noctuidae. The injurious species belong almost entirely 
to the genera Mamestris^ Hadem^ and Agrotis, and are 
sufficiently alike in their habits and life-history that the 
same methods may in general be applied to all. The 
worms are of dull brown, gray, or greenish hues, generally 
with longitudinal stripes, and often wuth oblique dashes. 



Fig. —Peridromut H'mcui. a, a<lult, b, c, d, full-prown larvte, 
e,f, all natural wze except e, which ih greatly enlarged 
(After Howard, U S Dept Agr ) 

They are one and one-fourth to almost two inches in length 
and rather stout, but tapering. The head and segment 
back are reddish brown and horny. There are eight pairs 
of legs; the first three jointed and tapering, the last five 
(pro-legs) short and stout. Besides the beets they have 
been recorded as injuring almost every erop of the farm, 
orchard, and garden. Beets, turnips, and many of the 
garden crojis are cut off at the neck just below the surface 
of the soil. Like the adults, the worms feed onlv at night, 
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excepting when a scarcity of food causes them to assemble 
and assume the marching habit of the army-worm during 
the day. For this reason their work often remains 
unnoticed until the damage is done, and no remedy can 
repair the loss. The characteristic mode of attack is to 
cut o£E the young plant at the surface of the ground aiid 
leisurely feed upon the leaves and stem, but several species 



Fig. 147. — The Dark-sided C’utv.'oini {AyrotiM mmona) (After 
Kilej.) 

remain entirely under the soil, pulling the plant more or 
less into their subterranean retreat. The life-history of 
the various species of cutworms varies considerably, and 
has not been entirely ascertained for many of them, but 
whatever it may be they are always on hand, ready to nip 
the young plants as soon as set out. 

Remedies. ^h\\ things considered, no remedy has as yet 
been devised which is more satisfactory or efficient than that 
of a mixture of bran or middlings and Pans green. This 
consists of mixing one pound of Pans green with forty of 
bran or middlings, barely moistening this with water into 
which has been stirred about two quarts of cheap molasses 
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or sorghum. The molasses gives the mash more or less of 
an odor, and renders it slightly more palatable. Do not 
have the mixture too wet or it will <‘cake.” Apply this 
at the rate of a heaping tablespoonful about every three 
feet in the rows. Equally good results have been obtained 
by using thirty pounds of bran and middlings, dry, in 
equal parts, with one ])ound of Pans green, which is easily 



Fio 148 —The Granulated Cutw’orm {AgrotU annexa), (After 
Riley ) 

scattered by hand or by means of an onion-drill. When 
the worms are known to be present the mash should be 
applied two or three days before the young plants appear, 
m which case — having no other food — large numbers of 
the worms will be killed. If applied later, distnbute 
the mash late in the afternoon, so that it will be fresh 
when the worms come out in the evening. 

INJURING THE LEAVES. 

Web-worms (Lox'ostege spp.). 

Possibly the most destnictive sugar-beet insects are the 
common Clardeii Web-worm (Lotosirge nrniJaHs On.), and 
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bile Sugar-beet Web-worm {Loxoslege sf irfinhs larvae 

of very closely allied moths of the family Pyrahdm. Until 
the summer of 1892 they had not been noted east of the 
Mississippi Kiver, confining themselves to a region west of 
that to the Rockies and north of the Platte River. But 
in September of that year they destroyed fully fifty per 
cent of the tansy crop, which is largely grown for oil near 
Menon, Mich., and, since the extensive growing of the 
sugar-beet had hardly commenced at that time, it is safe to 
assume that with its more general culture in the East these 
two pests will accompany it. 


The Garden Web- worm. 

The greatest injury seems to be done by the second 
brood of caterpillars in July, and in Nebraska there are 



Pig 149 —The Garden Web-worm {T/oroslege mmilalu Gn ). 


three broods during the season. When the fall brood has 
become full-grown it burrows into the earth, forms small 
cells, neatly lined with silk, and there lies dormant during 
the winter, transforming to pupae the next May. The moths 
emerge in a week or ten days, and at once commence to 
lay eggs upon the leaves of the plants. They are pretty 
little moths, with a wing-expanse of about three-fourths 
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of jin inch, quite viimble in color, but generally an orange 
or reddish yellow, inclining to a shade of gray. Their 
characteristic dark and light markings are well shown in 
the figure. The eggs of the latter worm are a pale yellow, 
circular, somewhat flattened, and laid either singly or in 
rows of four or fi\e. The young m orms hatch in a few 
days, and often do serious injury by feeding upon the 
foliage of the plant, always spinning a light, silken web 
over them. Most of the feeding is done at night, but 
during the last stage they may be found during the day. 
This brood matures in about ten davs after hatching, 
pupates, and the moths emerge early in July, giving rise 
to the destructi\e July brood of worms. The larvae, or 
“ web-worms,” are about li\e-eighths of an inch long when 
full-grown, and, like the moth, are variable in color, being 
either a pale, dark, or even greenish yellow. They are 
distinctly marked by several rows of black spots, w^hich are 
surrounded by a plain border, as in Fig. 149. 

Remedies . — Deep plowing or thorough harrowing in the 
fall after the larvai have entered the cocoons in the earth 
wull destroy large numbers of them. When the worms 
appear in destructive numbers upon the foliage they may 
be controlled by a spray of Pans green or other arsenite, 
using one pound to 125 gallons of w'ater, providing, of 
course, that the tops are not to be fed to stock. An 
under-spray nozzle should be used, so as to reach all parts 
of the plant in an effective manner. When present in 
largo numbers and doing serious injury the worms can be 
more quickly killed by spraying with strong kerosene 
emulsion, but this will only kill those hit, and an ar- 
senite should also be ajvplied without delay. 



INSECTS INJURIOUS TO STAPLE CROPS. 




The Beet Army-worm (Laphygma flaviviacvlnta Harr.). 

“This caterpillar, which replaces the Grass-worm 
{L, frugipmh — see page 84) in the Western States, differs 
from it by its more decidedly mottled ground -color, by a 
row of white dots at the lower margin of the lateral dark 
band, and by tlio yellower color of the light stripes. It is 
an interesting fact that while the preceding species was 
doing serious, unusual, and wide-extended injuries in the 
Eastern and Southern States (1899), the present one was 
similarly abundant in (’olorado, where, besides destroying 
many kinds of weeds and grasses, it completely defoliated 
thousands of acres of sugar-beets. In some eases where 
the foliage of the beet did not furnisli it sufficient food, 
the root was attacked and the upper surface was com})letely 
gnawed away. Late plantings of course suffered most 
severely, especially w^hen surrounded by newly broken 
ground. I’he weeds most generally eaten w'ere pigweed, 
saltweed, wild sunflower, and cleome. Potato-, pea-, and 
apple-leaves were also devoured. These injuries occurred 
about the middle of August, at which time the larvie and 
pupa? were abundant, and a few moths laden with eggs 
w'ere noticed.” 

This species evidently hibernates as a moth, and at 
least two broods of larvae may be looked for each year, the 
first about June and the second in August. The sjiecies 
has been reported thus far from Colorado and California, 
but it doubtless has a more extended range in the moun- 
tain region of the far West. 

“ Prof. Gillette^s field -experiments showed that it could 
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be destroyed by dusting or spraying arsenical poisons on 
the leaves. ” * 

Plant-bugs. 

The Tarnished Plant-bug (Lygus pratensis)^ False 
(''hinch-bug (Xyaius angudatus), and several of the 
(*ommon plant-hugs often become so numerous as to do 
considerable damage. When present in large numbers, a 
s])ray of kerosene emulsion or kerosene and water might 



f IG. 150 —The False C’hinch biifr angmtatus (After Riley.) 



Fig. 151 — Tarnished Plant-bug (A^ya* « Linn.) a, young, 
first stage, b, young, third stage (x3), c, adult (x2)— all en- 
larged (Aft(*f Stedman ) 


be used to great advantage. Recent experiments in New 
York show that the Tarnished Plant-bug can be driven 
from a field by dusting the rows with wood-ashes, being 
careful to work on the same side of each row and thus 
gradually driving them into the field adjoining. 


* Forbes and Hart, 1 c , facts derived from statements of Prof. C. 
P. Gillette 
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Flea-beetles. 

Several species of flea-l)eetles, chiefly Sydena fmniata, 
Systena hudmuan^ Duonycha trimignlans, and Phylhireta 
vittatay often do considerable injury by gnawing small 
holes in the upper and lower surfaces of the leaf, giving it 
an appearance as if affected by leaf-spot, or jmnctiiring it 
full of small holes, and thus stunting the growth of the 
plant. 

The Yellow-black Flea-beetle {Disonycha sanihoimlmna). 

This is one of the common beet-insects, both the larva 
and adults feeding upon the leaves. It may be distin- 
guished among the Flea-beetles by its comparatively large 
size (its length about a quarter of an inch), by its metallic 
greenish-blue or black head and wing-covers, with the 
thorax uniformly pale yellowish above and black beneath, 
and the abdomen yellow beneath. 

A much smaller, also very abundant, species whose 
injuries in spring frequently attract attention is the Pale- 
striped Flea- beetle {Systena ta>}uata). This is about an 
eighth of an inch in length, light jellowish brown in 
general color, with a broad, pale stripe down each wing- 
cover. 

Most of the Flea-beetles arc so similar m their general 
habits that they may be treated together, and the same 
remedies will be applicable for each species. The beetles 
hibernate over winter in woodlands, under rubbish, etc., 
and in the early spring deposit their eggs on the roots of 
common weeds of the family Snlonacemy such as the James- 
town weed, horse-nettle, etc. On these the larva*, feed, 
mining the roots and stems of the plants. When full- 
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grown the larva transforms to a pupa inside a small 
earthen oell, and a week or ten da3^s later the adult beetle 
emerges. The beetles may feed for a short time on the 
larval food -plant, but they soon desert it for some culti- 
\ ated crop. A spray of Paris green and Bordeaux mixture 
will be found effectual in ridding the plants of these pests. 
It should be applied liberally and the spraying should be 
repeated, if necessary, after a heavy rain. 

(Hean Culinn.—^wt there is one very simple method 
for securing immunity from all the pests so far mentioned, 
which should be practiced even were no insects present. 
There can be no doubt that the natural food -plants of all 
these insects, Web-worms, Flea-beetles, and Plant-bugs, 
consists of the common pigweeds, tumbleweeds, Jamestown 
weeds, etc. Thus, a field planted in beets, which has been 
idle and allowed to grow up in weeds, is always the most 
subject to insect attack, and it is always well to grow 
some crop prior to beets, and subsequently to pursue as 
much of a rotation as possible. Fields, fences, and road- 
sides should be kept well cleaned from these weeds, espe- 
cially during the fall, after the crop is harvested, and with 
such precautions the few of these insects that are always 
present will do but slight injury. 

Blister-beetles (Meloidce), 

Among those insects attacking the young sugar-beets 
and often doing considerable damage after they have 
become partly grown, few aie more wide-spread or do more 
general injury than the Blister-beetles. They have been 
especially destructive in the northern Mississippi Valley, 
wdiere they are usually -worst after a period of unusual 
abundance of grasshoppers. Coming suddenly in a large 
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pwarm, they settle in a field and thorongfhly riddle the 
foliage with holes or strip it bare before going to another 
field. 

One of the most common forms is the Striped lllister- 
beetle, or “old-fashioned potato-bug” (Epicmiia inffnfo), 
which is shown in the illustration, together with the im- 
mature stages. The ash-gray Illistcu-beetle {Macrohams 
nmcolor) is also a common form, shown in Fig. lo.3. 
Three or four other forms are common throughout the 
country, but are especially numerous in the West, where 
grasshoppers are more abundant. The reason for this is 
apparent when we come to consider the life-history of the 
pest, tor the Blister-beetles are not an nnmixed evil. 

Life-hi^iory — In a small cavity in the earth the female 
beetle lays some four or five hundred eggs, these being 



Fig. 152 —Striped Blister-beetle [Epicauta mttata). a, larva, c, d, 
hibcriiatiug stage of larva adult beetle at light, and pupa at 
a, b (Alter Kiley.) 


deposited from July to October. About ten days later the 
eggs hatch, and from them emerge some small but very 
active larva}, with long legs, large heads, and strong jaws. 

They at once commence running about in search of the 
pod-like masses of grasshoppers’ eggs, and as soon as one 
is found the larva enters it and commences a hearty meal. 
As soon as his apjietite has been somewhat satisfied he 
sheds his skin, and now being surrounded by food and no 


INSECTS INJURIOUS TO THE SUOAR-BEET. 


267 


longer needing his long running legs, they are changed for 
very short, aborted legs, and the larva is soft and sluggish. 
In another week a second molt takes place, after whieli 
the legs and even the mouth-parts are still more atrophied. 
After another molt and after consuming all the eggs in the 
pod, the larva now goes deeper in the soil, and inside a 
small oval cavity again sheds its skin, and hilierriates over 
winter as a sort of semipupa. In the spring the larva 



Pio. 153 — Ash-gray Blister-beetle (Marrohms unieolor; h, Epi- 
cmita penmylTimien (After Hiley ) 

ajijiears again much like the second stage, hut does not eat 
much, and soon goes into the pupal stage from which 
emerges the adult beetle. Altogether the life-history is 
one of the most pecnlnir and complicated among insects. 
'Jlius the Blister-beetles are one of the most important 
factors in holding the grasshoppers in cheek, 

Ti’enicv/ic.s' — However, when they swarm into the beet- 
fii'lds, potato- or garden -jiatches, one cannot afford to 
allow them to consume one crop for tlie good tliey may do 
in saving another from still another insect scourge. “ A 
bird in the hand is worth two in the bush,” is equally true 
of insects. So be ready for them on tlieir first appearance; 
give the i>lant,s a thorough spraying with Pans green, at 
the rate of one jioiind and one pound of lime to gallons 
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of water, and when sprayed, it would be well to spray it 
with Bordeaux mixture, which will prevent various fun- 
gous diseases, and with which Paris green can he used 
much stronger without danger of burning the foliage; or 
it may be applied dry by mixing with from ten to twenty 
parts of flour or plaster, dusting it on in early morning, 
while the dew is still on the plants. Any other arsenical 
poison will prove equally effective, if used at the proper 
strength. 



CHAPTER XIV. 


INSECTS INJURIOUS TO THE HOP-PLANT 
INJURING THE STALK. 

The Hop-plant Borer {Hydrferia immanis Grt.). 

The Hop-plant Borer is sometimes the occasion of a 
considerable loss to the hop industry, Mr. Chas. R. Dodge 
having estimated upon the basis of the census of 1879 that 
it annually amounts to $600, 000 in New York State alone. 
The moths have been taken from Ontario and New Eng- 
land south to the District of Columbia, and west to 
Wisconsin, and also from Colorado and Washington, but 
the larvfe have never become injurious in the hop-fields of 
the Pacific Coast. “It is probable that it is a northern 
form, and confined, as it seems to be, to a single food- 
plant, it will be found only where this plant is known to 
grow.” * 

Life-history . — Many of the moths emerge from the 
pupae in the fall and hibernate over winter, wliile others 
do not transform till spring, passing the winter in the 
pupal stage, in a small cell in the ground near the roots 
of the plant which the larvae have infested. The moths 
appear during May, and the females deposit their globular, 

* “Some Insects Affecting the Hop plant,” L. O. Howard, BulL 
No 7, n s , Div Ent , U. S Dept. Agr., p 41. 
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yellowish-green eggs upon the tips of the hop-vines just 
as they begin to climb. ‘‘ The egg hatches in a few days 
and produces a minute slender greenish larva, spotted with 
black, which immediately burrows into the vine just below 
the tip, and spends a part of its life in the vine at this 
point. The vine soon shows the effects of the insects’ 



Fig. 154,— Hop-plant Borer {Hydrcma immanu Grt ) a, enlarged 
segment of larva, h, larva, c, pupa, d, adult, natural size. 
(After Howard, U. S Dept. Agr ) 

work; instead of pointing upward, embracing the pole 
readily and growing rapidly, the tip iioints downward, will 
not climb, and almost entirely ceases growing. This 
appearance is called by growers a ‘ MufBe-head.’ When 
the insect attains a length of about half an inch, or 
slightly less, it leaves the tip, drops to the ground, and 
entering the stem at the surface of the vine, feeds upward, 
interrupting the growth of the vine and lessening its 
vitality; the larva now changes color, and becomes a dirty- 
white, with a strong, deep reddish tint, with numerous 
black spots. The larva, now about an inch in length, and 
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still slender, burrows downward to the base of the vine at 
its juncture with the old stock, and eating its way out, 
completes its growth as a subterranean worker; it is in 
this state that it is best and most widely known as the hop 
^ grub,’ and the ravages caused by it are most noted.” * 

The larvae have mostly left the stems by the last of June 
and henceforth are mainly sap-feeders. Eating into the 
stem just below the surface of the ground and just above 
the old root, they rapidly grow fat upon the juices of the 
plant. These openings are gradually enlarged so that very 
often the stem is entirely severed from the root or is so 
slightly attached that the plant is badly stunted and yields 
few, if any, hops. The larvae become full-grown from 
the middle to the 20th of July and are then “about 
two inches in length, fleshy, unwieldy, and very slow in 
their movements ; they are of a dirty white color, speckled 
with flue, brownish elevated tubercles, each furnished with 
a single stout hair; the head is brownish and corneous, as 
is also the toj) of the first segment.” (l.c.) 

The lar\ge now transform to pupae in rough cells, close 
to the roots which they have infested, and the adult moths 
emerge during August or September, or the following 
spring. The adult moths are found to be most beautifully 
marked upon (dose examination, though not of a striking 
appearance at first sight. “The general color is a rosy 
brown, paler at the extremity of the wings. The darker 
central portion is shaded with dark velvety bronze and 
marked with two dull-yellow spots. The fore wings are 
divided into three areas by narrow oblique transverse lines, 


* “Hop-insects,” Dr. J B. Smith Bull No 4, o. s . Div Ent 
U, S. Dept. Agr. 
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edged outwardly with pink. The hind wings are paler in 
color, crossed in the middle by a slightly darker line.” 
(Howard, l.c.) 

Remedies . — Two points in the life-history of the insect 
afford opportunity for its control. The first of these is 
when the young larvsB are still in the tips and can easily 
be crushed by the fingers when tying the vines. “ Muffle- 
heads” should always be picked off and destroyed 

Early in June when the larvae have left the inside of the 
vines it is well to remove all the soil from the base of the 
vine, down to the junction with the old root. The 
larvae, which will not feed above ground, will go to the 
old roots, to which they will do but little injury. The 
roots should be left thus exposed for about a week. A 
handful of mixture of coal and wood aslies or animoniated 
phosphate should then be applied to each and tlie plants 
hilled high. The plant will now send out new rootlets 
from the main root, and is able to secure necessary nour- 
ishment through them. 

INJURING THE LEAVES. 

The Hop-louBe (Phorodon liumuli Schr.). 

Like many another aphid the Ilop-louse has a most 
interesting life-history, which has been fully ascertained 
in but recent years. During the winter the small oval 
black eggs may be found in the crevices and around the 
buds of the terminal twigs of plum-trees near infested hop- 
fields. From these hatch a generation of females, known 
as “stem-mothers,” during the following spring. The 
lice of this generation differ in being stouter, with shorter 
legs and honey-tubes than those of any other generation. 
Three generations feed upon the plum, the third becoming 
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winged and at once flying to its favorite food in the hop- 
field. 

Throughout the summer the lice are produced partheno- 
genetically, as are almost all plant-lice (see page 13G). 
They “ multiply with astonishing rapidity for from five to 
twelve generations, carrying us in point of time to the 
hop-picking season.” “Each parthenogenetic female is 
capable of producing on an average one hundred young 



Fm. 155 —Winter E^?gs of the 
Hop Plant-louse, and shriv- 
eled skin of the sexual female 
which laid them— enlarged. 
(After Riley, U 8 Dept Agr.) 



Fig. 156.— The Hop Plant-louse, 
stem-mother, with enlarged an- 
t‘*nnfe above (After Riley, 
U S Dept. Agr ) 


(the stem-mother probably being more prolific), at the rate 
of one to six, or an average of three per day, under favor- 
able conditions. Each generation begins to breed about 
the eighth day after birth, so that the issue from a single 
individual easily runs up, in the course of the summer, to 
millions. The number of leaves (700 lulls, each with two 
poles and two vines) to an acre of hops, as grown in the 
United States, will not, on the average, much exceed a 




274 


INSECTS INJURIOUS TO STAPLE CROPS. 


million before the period of blooming or burning; so that 
the issue from a single stem-mother may, under favoring 
circumstances, blight hundreds of acres in the course of 
two or three months,'’ * 

During September a brood of winged females are pro- 
duced which fly back to the plum-trees and in the course 



of a few days give birth to three or more young. These 
never become winged, but are the true sexual females 
which lay the winter eggs. The true winged males are 
developed during the latter part of the season and may be 
found pairing with the wingless females at that time, these 
being the only males during the year. 

Remedies . — From a knowledge of the above-described 
life-history several methods of treatment have been 
secured. By spraying plum-trees neighboring the hop- 

^ Riley, “The Hop-louse,” “ Inseet Life,” Vol I, p. 135, 
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yard aud infested with lice while they are laying the eggs, 
during fall or in the spring, before the winged generation 
appears, with some substance which will destroy them, the 
pest may be prevented from getting a start the next season. 
Spraying the trees during the fall 
is best, because a stronger or more 
caustic solution can then be applied 
without danger of injury to the 
tree. A winter w^ash of one pound 
of (ioncentrated lye to two gallons 
of water might be used as a spray 
to advantage in killing a large share 
of the eggs, but should not be applied 
after the buds commence to swell in 
the spring. To lessen the number 
of eggs all wild plum trees in the Fm 158 — The Hop 
neigliborilig woods should bo do- uar'fomZ-ontarli-d' 
stroyed. As soon as the crop is ^ ^ 

harvested, the hop-vines should be 
burned or thoroughly sprayed with kerosene emulsion, so 
as to kill off the males before they have been aide to fer- 
tilize the females. 

For spraying the plum-trees and hop-vines the follow- • 
ing have given excellent satisfaction: 

“Kerosene Emulsion. 

Cheap kerosene . 8 pints. 

Water . 4 

Soap.. . 4 pound. 

“ Dissolve the soap m the water and add (boiling hot) to 
the kerosene. Churn the mixture by means of a force- 
pump aud spray-nozzle for 5 or 10 minutes. The emul- 
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sion, if perfect, forms a cream which thickens upon 
cooling, and should adhere without oiliness to the surface 
of glass. Dilute one part of the emulsion with 25 parts 
of water.” Kerosene and water mechanically mixed 
(“Kerowater”) would doubtless be equally effective 
applied at a strength of 15 or 20 per cent. 



Fish-oil or whale-oil soap used at the rate of one pound 
to eight gallons of water will prove an effective spray 
against the lice. It can be purchased at from 3 to 5 cents 
per pound. 

The Hop-vine Snout-moth (Hypena htmuli Harr.). 

The larvae of the Hop-vine Snout-moth sometimes 
become very formidable pests in the hop-field, appearing 
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suddenly in large numbers and rapidly eating the foliage 
o\er a large area. 

They are not known to have any other food -plant than 
the hop and hence are only found where that plant occurs, 
though specimens have been taken from almost all sections 
of the United States, southern Canada, and British 
Columbia. 

Life-history . — It seems probable that the moths hiber- 
nate over winter, as they emerge in the fall, and lay eggs 
for the first brood early in the following May. The eggs 
are of a pale-green color, and are deposited upon the under 
surfaces of the leaves, sometimes several upon a single leaf. 
The larvas emerging from them become mature late in 
June and early in July. When full-grown the larvae are 
slightly less than one inch long, and “of a green color, 
marked with two longitudinal white lines down the back, 
a dark-green line in the middle between and an indistinct 
whitisli line on each side of the body. The head is green, 
spotted with black piliferous dots, and similar dots occur 
on each segment, arranged in two transverse rows.”* 

Before pupating the larva spins a thin silken cocoon, 
either among the leaves, under the bark of the poles, or 
at or slightly under the surface of the ground, various 
observers having noted them in all of these positions. 
The pupal stage occupies about ten days, and the moths 
emerge from the cocoons early in July. Another brood 
follows with a similar life-history, the moths emerging 
Lite in August and in September and probably hibernating 
over winter. 


* “Hop-insects,” L 0 Howard, Bull No 7, n. s., Div. Ent., 
U. S. Dept. Agr. 



278 


INSECTS INJURIOUS TO STAPLE CROPS. 


The larvae are known as false loopers,” on account of 
their bending the back slightly in creeping, which is due 
to their lacking the first pair of pro-legs. 

Another species of the same genus (Hypena rosfralis) 
affects hop-vines in Europe in the same manner and is 
very similar to the one above described. 



Fig. 160 —The Hop-vine Snout-moth {Hypena hvmuli Harr ) a, 
egg, b, larva, c, segment of same, d, pupa, e, cremaster of 
same, f, adult — a, c, e, greatly enlarged, others slightly en- 
larged. (After Howard, U 8 Dept. Agr ) 


Remedies . — The larv® can be controlled by the use of 
any arsenical spray, which should be applied while they 
are still young. 


Hop-merchants. 

The so-called Hop-merchants” which here and there 
gleam from the vines are the chrysalids of two common 
butterflies, whose larvae feed preferably upon hops. The 
chrysalids are normally marked with beautiful gold or 
silver spots, which sometimes become so diffused as to 
tinge the whole chrysalis. ** An interesting superstition 
holds among hop-growers to the effect that when the 
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golden-sj)otted chrysalids are plentiful the crop will be 
good and the price high, while if the silver-spotted ones 
are plentiful and the golden-spotted ones are scarce the 
price will be low.” (Howard, l.c.) 

The Semicolon-butterfly (Polygonia interrogatwnis 
Godart). 

The common names of these two butterflies indicate the 
most striking mark of distinction between them. P. in- 
terrogntiotns. bears a silver mark like a semicolon or 
‘‘ interrogation ” point upon the under side of the hind 
wings (Fig. 161), while P. comma has the same mark 
without the dot, which thus resembles a comma (Fig. 162). 

The Semicolon-butterfly is common throughout the 
United States cast of the Rockies, and especially in hop- 
growing regions. It hibernates over winter and is among the 
first butterflies to be seen in early spiiiig, when it is often 
attracted to the flowing sap of newly cut trees. The eggs 
are laid late in May or early in June, usually upon the 
under surface of tlie leaves, of elm, blackberry, or nettle, 
either singly or lu jiendant columns of from two to eight. 
They hatch in from four to eleven days and the larva? grow 
quite rapidly. 

When full-grown the larva is an inch and a quarter 
long. The head is reddish black, somewhat bilobed, each 
lobe being tipped with a tubercle bearing five single, 
black-pointed spines, and covered with many small w'hite 
and several blackish tubercles The body is black, thickly 
covered with streaks and dots of yellowish white; the 
second segment is without spines, but with a row of yel- 
lowish tubercles in their place; the third segment has four 
branching spines, all black, with a spot of dark yellow at 
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their base; and on the fourth segment are four spines, as 
there are on all the others, excepting the terminal, which 
has two pairs, one posterior to the other. The spines are 
yellow, with blackish branches, excepting the terminal 
pair, which are black; and there is a row of reddish ones 
on each side. TJie under surface is yellowish gray, darker 



Fio. 161 —The Somirolon-butterfly ii/ferm/ationis). a, 

egg chain, h, larva, r, chrysalis, cf, adult— all natuial si/o ex- 
cept which is greatly eiilaigecl (Aftei Howard, U S Dept 
Agr ) 

on the anterior segments, with a central line of blackish, 
and many small black dots. (Saunders.) 

The chrysalis is ash-brown, with the head deeply 
notated, and with eight silvery spots on the back, this 
stage lasting from eleven to fourteen days and the butter- 
flies emerging in July. These lay eggs for another brood 
late in July and throughout August, mainly upon the 
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hop-plants, where they are to be found. When the cater- 
pillars of this brood are numerous they sometimes do con- 
siderable damage to the foliage, but both this and the 
following species are ordinarily presented from becoming 



Fig 162.— The Comma-butterfly ccwiwrt) a. egg-chain , 

ft, larva, c, elirysalis, d, adult— all natural size, except a, which 
is greatly enlarged. (After Howard, U 8 Dept, Agr ) 

overnumerous by several parasites of the eggs and larvas. 
Only when for some reason conditions are unfavorable to 
the development of its parasites does either species become 
especially abundant. In fact, Dr. J. B. Smith, who made 
extensive observations upon hop-insects in 1883, states 
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“ that not one in ten of the insects ever attains the butter- 
fly state.” 

The chrysalis stage of the second brood is somewhat 
longer than the first, sometimes lasting twenty-six days, 
and the butterflies emerge from the latter part of August 
until the end of October, and at once seek quarters in 
which to hibernate over winter. 

Both this species and P. comma are dimorphic, the 
winter and summer forms differing in both sexes in both 
the upper and low’er aspects of the wings. In the South, 
where from three to five broods occur in a season, both 
forms are usually found in the second and third broods, 
the summer form, var. umbrosU) gradually decreasing 
until all of the fourth brood are the hibernating winter 
form, var, fahncii. 

The Comma-butterfly {Polygonui comma Harr.). 

The Comma-butterfly is most common throughout the 
East from New England to North Carolina and Tennessee, 
though occasionally found as far west as Wisconsin, Iowa, 
Nebraska, and Texas. 

Its life-history is practically the same as that of the 
species just described. The larva? of the first brood some- 
times seriously damage young elm-trees, which have been 
but recently reset, by eating them bare of the foliage. The 
winter form hibernates about a month earlier, being rarely 
seen in October. As a rule a similar dimorphism occurs, 
the hibernating form being known as var. harnsii and the 
summer form var. dryasy though the distinction is not 
as marked in this species. 

The half-grown larva is black, with a yellowish stripe 
along the side from the third segment, and with yellow 
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stripes across the back, and spots of the same color at the 
base of the dorsal spines, which are yellow tipped with 
black. The mature caterpillar is white, mottled, or 
striped with gray or ashen, and with red spiracles. 
(W. II. Edwards.) 

The butterflies of both species are of a rich brown color, 
marked with black and tipped with lilac above, and of a 
much darker purplish brown with the characteristic silver 
spots beneath, which are well indicated in the illustration. 

Remedies. —Spraying with an arsenical will destroy the 
larvae when such treatment becomes necessary. 



CHAPTER XV. 

INSECTICIDES 

Those insecticides sprayed or dusted are generally 
divisible into two classes* (1) poisons which kill by being 
eaten; and (2) oils or dusts which kill the insect by pene- 
trating the skin or by clogging the breathing-pores. 
Poisons are used for insects such as grasshoppers, cater- 
pillars, beetles, etc., which bite and chew their food (see 
page 12). Contact insecticides are used against insects, 
such as plant-lice, scale-insects, etc., which suck up the 
juices of the plant through a slender beak (see page 13) 
and which are not affected by poisons applied to the sur- 
face of the plant. 

Gases are used against certain insects which cannot be 
effectively destroyed by sprays or other meaiib. They kill 
by suffocation (see page 18). 

Bordeaux nnxivre sometimes acts as a preventive against 
insects by rendering the food-plant distubteful to them. * 


* Bordeau Mixture • 

Copper sulphate (bluestone) 4 pounds 

Fresh lime (unslaked). 6 “ 

Water 40 gallons 


Dissolve the bluestone in a half barrel of water by hanging in a 
bag over night Slake the lime and add to a half barrel of water 
Pour the two half barrels of bluestone solution and lime into a third 
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POISONS. (for I5TTTNG INSECTS.) 

Most of the poisons used as iiiseoticides are romposed 
of compoiiTids of arsenic. Formerly only Paris green and 
London purple were used. Now several substitutes are 
cheaper and some more desirable. Therefore, where the 
word nrmiife lias ])een used above, any of the arsenites 
mentioned below may be used, except as qualified. 

Kemember that these poisons are all dangerous to human 
life. Keep them well labeled and locked up. 

Arsenites. 

Unless otherwise directed above, the arsenites may be 
either sprayed or dusted. Lusting is usually desirable on 
low-growing plants only and should be done in the early 
morning while damp with dew. When used dry the 
arsemte is usually mixed with land plaster or flour and is 
applied with a bellows, perforated can, or powder-gun. 

When adding a dry arsenite to water for spraying, first 
mix it in a small quantity of water, so as to form a paste. 

Paris Green. 

Paris green . . 1 pound 

Water . 100-200 gallons 

Lime . 2 pounds 

When used with Bordeaux mixture use 4 ounces of 
arsenite to 50 gallons of the mixture. Keep well stirred 
while spraying. 20 to 25 cents per pound. 

empty barrel, stirring constantly A “stock solution” of copper 
sulphate, in which 40 pounds is dissolved in 40 gallons of water, is 
convenient for extensive work Four gallons should then be diluted 
with one-half barrel of water and mixed with lime as above. 
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London Purple. 

Used m the same proportions as Paris green, but is 
much more caustic, its composition being variable, and 
should therefore have considerable more lime added. 

Green Arsenoid. 

“ Is slightly superior to Paris green in composition and 
a])pe{ir3 to be equally safe on foliage when applied at the 
ordinary strength. The powder is about a third lighter 
than Paris green, and remains correspondingly longer in 
suspension.” Sold by manufacturers, Adler Color and 
Chemical Works, I\^ew York, at 15 cents per pound, or 
13 cents in 100-pound kegs. Rather preferable to Paris 
green. Add plenty of lime. 

Arsenite of Lead. 

Least caustic of all the arsenites in its effect upon 
foliage. Remains in suspension and. adheres to foliage 
better than Pans green. Is white in color. Sells at 15 
to 18 cents per pound. Manufactured by Wm. H. Swift 
& Co., Boston, Mass. Can be made “by combining 
approximately 3 parts of the arsenite of soda with 7 parts 
of the acetate of lead (white sugar of lead) in water. 
These substances when pulverized unite readily and form 
a white precipitate, which is more easily kept suspended 
in water than any of the other poisons. At wholesale 
acetate of lead costs about 7i cents a pound, and the 
arsenite of soda, 5 cents. May be used at any strength 
from 3 to 15 pounds to 100 gallons of water without injury 
to foliage, and is much safer on delicate plants than any 
other arsenical.” 

“ Disparene,” manufactured by the Bowker Chemical 
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Co. , Boston, Mass. , is j)ractically the same as arsenite of 
lead, and is much more adhesive than the other arsenites, 
this being due, we understand, to its containing glucose. 

Arsenite of Lime. 

“This has the threefold advantage of being (1) cheap, 

(2) the amoant of arsenic is under perfect control, and 

(3) it doe? not burn the foliaga It is made by boiling 
together for 45 minutes: 

White arsenic 1 pound 

Frcsli stone lime. 2 pounds 

Water.. . 1 gallon 

“ This may be kept in a tight vessel (marked ‘ Poison! 
and used as desired. Thoroughly stir the material before 
using. For most insects, one quart of the above per 
barrel will be sufficient.” It is insoluble in water and will 
not injure foliage at this strength. The cheapest arsenite 
and as eifective as any. 

Paragrene. 

“ Has equal insecticidal value with Paris green, is about 
as likely to burn the foliage and remains longer in suspen- 
sion. We consider it an excellent substitute. ” Manufac- 
tured by Fred L. Lavenburg, New York, 13 cents per 
pound in 14-pound pails Add 1 pound of lime per 
barrel. 

Eesin-lime Mixture. 

Pulverized resin 5 pounds 

Concentrated lye 1 pound 

Fish-oil, or any cheap animal-oil except tallow. 1 pint 
Water. • . 5 gallons 

Place oil, resin, and a gallon of w'ater in an iron kettle 
and heat until resin is softened; add lye solution made as 
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for hard soap; stir thoroughly; add remainder of water 
and Wil about two hours, or until the mixture will unite 
with cold water making a (dear, amber-colored liquid. If 
the mixture has boiled away too much, add sufficient boil- 
ing water to make 5 gallons. 

For use, dilute 1 gallon of this stock solution with IG 
gallons of water, add I) gallons of milk of lime, or white- 
wash, and pound Paris green or other arscnite. 

Used on jilants with a very smooth foliage. 

Poisoned Bran Mash. 

Wheat bran.. 40 pounds 

Molasses (cheapest) . 2 quarts 

Arsenite (dry) . 1 pound 

Water. Enough to make a thick mash 

Mix the arsenite with the dry bran. Stir the molasses 
into about a gallon of warm water, and pour over poisoned 
bran, stirring thoroughly, then adding enough water to 
make a stiff mash. Apply as near ev(‘ning as possible, a 
heaping tablespoonful near (‘a(di plant. Keep poultry out 
of fields thus treated. For cutworms apply a day or two 
before setting plants. 

CONTACT INSECTICIDES. (fOR RUCKING INSECTS.) 

Kerosene Emulsion. 

Hard soap . 4 pound 

Boiling water 1 gallon 

Kerosene . 2 gallons 

Dissolve the soap in the water, add the kerosene (away 
from the fire) and churn with a pump by pumping back 
and forth for 5 or 10 minutes. Dilute 4 to 15 times before 
applying. Dilute 10 to 12 times for plant-lice and soft- 
bodied bugs. 
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Kerosene' water Mixture (Kerowater). 

Kerosene and water mixed mechanically may be used in 
all cases where kerosene emulsion is advised above. The 
water is placed in one tank, and the kerosene in another, 
the two being mixed in the spray-nozzle. Any desire<l 
percentage of kerosene may be used. Use 10 to 20 per 
cent for plant-lice. Generally much preferable to kerosene 
emulsion, but the latter is somewhat safer upon tender 
foliage. Can be applied only with a special pump having 
a kerosene attachment (same pump may be used for 
other purposes). Pumps manufactured by Deming Co., 
Salem, 0., Goulds Co., Seneca Falls, K. Y., Spray Motor 
Co., London, Out. 

Tobacco. 

In Water . — Place old stems and leaves in a tight vessel, 
cover with hot water, and allow to stand several hours. 
Dilute 3 to 5 times and apply. 

Whale-oil Soap. 

For plant-lice, 1 pound to G to 8 gallons of water. 
Costs 3 to 5 cents per pound. Manufactured by James 
Good, Philadelphia, Pa, Leggett & Bro., 301 Pearl St., 
Nctv York, and "W. H. Owen, Catawba Island, Ohio. 
Mr. Good is now making a soap containing tobacco which 
seems superior for soft-bodied larvae. 

Pyrethrum or Insect-powder. 

Not poisonous to man in ordinary quantities, and there- 
fore used against household pests, used eitlier as powder 
or spray. Burn in room to destroy mosquitpes. Used in 
water at a rate of 1 ounce to 12 gallons, wliich should stand 
a day before using. Use in hot water for immediate 
application. Keep in tight cans — deteriorates with age. 
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Sulphur. 

Apply at rate of 1 ounce to a gallon of water for red 
spiders and mites. Often used to rid poultry-houses of 
vermin. May be mixed with lard and rubbed on skin 
for lice that infest animals. Sprinkle in greenhouses, 
especially over steam or hot- water pipes. 

GASES. 

Carbon Bisulfide. 

Used against insects afiecting stored goods and gram. 
Is a clear volatile liquid, giving off fumes heavier than air. 
Sold in 25- to 100 pound lots at 10 to 12 cents per pound. 
May be thrown directly on wheat without injury to it, or 
may be placed in shallow dishes. For wheat in store apply 
1 to 3 pounds to every 100 bushels. Make the enclosure as 
tight as possible, cover gram with blankets if necessary. 
Leave for twenty-four hours; over thirty -six hours will 
injure germinating qualities of gram. Do not inhale the 
lumes, or allow any light, cigar, or pipe around building, 
as gas IS exceedingly explosive. For open enclosure use 
1 pound to every 1000 cubic feet of space. 

Hydrocyanic Acid Gas. 

The best agent for the disinfection or fumigation of 
nursery-trees and plants, certain greenhouse insects, and 
pests of dwelling-houses, store-houses, mills, etc. Made 
by combining cyanide of potassium, sulphuric acid, and 
water. Diffuses quickly, is lighter than air, and a most 
deadly poison.* 

•^See " Fumigation Methods" by W G Johnson, Orange Judd 
Co 
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Aoiididae, 58 
Ad alia bipunotata, 31 
Agriotes mancus, 51 
Agropyuini, 111 
Agiotis annexa, 196, 215, 259 
mossoria, 258 
ypsilon, 215 
Aletia xylina, 188 
Alimentary canal, 17, 18 
American aciidium, 67, 71 
Angumois grain-moth, 21, 162 
Anthomyia, egg parasite, 63 
Anthonoinus grandis, 205 
Apliidie, on cotton, 197 
Aphis gossypii, 197 

inaidi-radicis, 134 
mali, 35 

Aphidius granariaphis, 40, 116, 
118 

Army-worm,' % 24, 70 
Beet, 262 
Fall, 84 

Armcerus fasciciilatus, 200 
Arsenitps, 285 
Arsonite of lead, 286 
Arsenite of lime, 287 
Asaphes decoloratus, 61 
Ataxia crypta, 197 

Bagworm. 196 
Bean leaf beetle, 240 
Beet aphis, 255 

Army worm, 262 
Beneficial insects, 30 
Blissus leucopterus, 62 


Blister-beetles, 251, 265 

Striped, 251 
Bordeaux mixture. 284 
Brachymena 4-pustulata. 11 
Bran-mash, poisoned, 78, 288 
Bryobia pratensis, 179 
Burning, 24 

Cactrcia rosaceana, 196 
Cadelle, 159 
(’alandria granaria, 165 
oryza>, 155 
Calandrid?e, 141 
Calosoma calidum, 37 
scrutator, 37 
Carabala anniilata, 239 
Camnula pellucida, 68 
Carbon bisulfide, 18, 108, 290 
Cathartus ad vena, 158 

gemellatiis, 156, 158 
Cecidomyia destructor, 100 

leguminicola, 182 
Cephus pygmspus, 97 
Cereals, injury to, 2 
Cerotoma trifurcata, 240 
Chfetocncina confinis, 240 
Chalcididai, 93 
Chalcis-flies, 43 
(Miilocoriis bivulnerus, 38 
Chinch-bug, 8, 21, 24. 52 
False, 263 
Clirysopa, 118 
Cicada, mouth -parts, 14 
Cigarette beetle, 237 
Click-beetles, 49 
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Clisiooampa americana, 41 
Clover hay-worm, 186 
Clover insects, 173 

Leaf-weevil, 177 
-mite, 179 
Root-borer, 173 
Seed-caterpillar, 186 
Seed-midge, 183 
Stem-borer, 178 
Coccinella novemnotata, 81 
Coccinellidas, 30 
Codling moth. 31 
Coleoptera, 10 

Colorado potato-beetle, 4, 31, 

243 

Comma butterfly, 283 
Contact insecticides, 18, 284 
Coin bill-bugs, 24, 26, 141 
Ear- worm, 9, 24, 151 
Root-louse, 28, 184 
Root webworm, 130 
Root-worm, 8, 21, 125 
Western, 135 
Southern, 129 
Stalk-borer, 33, 28, 146 
Crambus caliginoselhis, 130, 217 
Cotton Boll-iveevil, 4, 28, 25, 204 
Boll- worm, 27, 201 
Injury to, 4 
Insects, 188 
-Stainer, 199 
-worm, 4, 21, 188 
Cutworms, 21, 34, 38, 150 , 195, 
214 , 256 
Dingy, 150 
Granulated, 196, 215, 
259 

Greasy, 215 
Well-marked, 150 
Cyclocephala, 46 

Datura stramonium, 386 
Deschampsis, 111 
Diabrotica longicornis, 125 
12- punctata, 139 
vittata, 136, 253 
Diatrea saccharalis, 146 
Dicyphus minimus, 224 
Diplosis tritici, 133 
Diptera, 9, 10 

Disonycha triangularis, 264 

xanthomelicua, 264 


Dolerus arvensis, 119 
collaris, 119 
Drainage, 36 
Drastenus elegans, 49, 50 
Dysdercus suturellus, 199 

Elateridae, 48 
Elynius, 111 
Empusa aphidis, 183 
Ephestia kuehniella, 159 
Epicauta peunsylvanica, 367 
vittata, 65, 266 
Epidapus scabies, 389 
Epitrix cucumeris, 380, 340, 249 
fuscula, 330, 249 
parvula, 239, 240, 249 
Eristalis tenax, 84 
Euplectrus comstockii, 198 
Euschistus variolarius. 319 
Exorista flavicauda, 66 
leucania;, 66 

Fall army-worm, 84, 196 
False chinch-bug, 268 
Feltia subgothica, 150 
Fertilizers, 26 
Flea-beetles, 28 

Beet, 264 
Potato, 249 
Sweet-potato, 240 
Tobacco, 329, 240 
Yellow-back, 264 
Flour-moths, 159 
Fumigation, Grain, 169 
Fungus, So African, 77 
Chinch bug, 56 

Garden webworm, 196, 360 
Gelecliia solanella, 327 
Giain beetles, 157 

Foreign, 158 
Saw-toothed, 157 
Square-necked, 158 
Grain, stored. Injury to, 8 
Grain-weevils, 21, 156 
Granary, 167 

weevil, 155 

Grapholitha interstinctana, 185 
Gra'^shoppers, Cotton, 196 

Mouth parts, 18 
Grass, Injury to, 8 
Root louse, 184 
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Green arsenoid, 286 
Green dolphin, 182 
Ground -beetles, 36 

Fiery, 37 
Muiky, 38, 39 

Gipsy moth, 21 

Hailequin cabbai^e-bug, 27 
Harpalus caliginokis, 38 , 247 
Harvest-mites, 7 
Hay, Iniury to, 3 
Heart, 17, 18 

Heliotliis armiger, 9, 151, 201 , 
220 

rhexite, 220 
Hemiptera 10 

Hessian fly, 2, 21, 23, 28, 29, 

100 

Hippodamia convergens, 31, 33 
llomalodisca coagulata, 198 
Honey-bee, 7 
Hop insects, 269 
•louse 272 
-merchants, 278 
Plant-louse, 24 
Plant-borer, 269 
-vine snout-moth, 276 
Horn-worm, 231 
Hydrocyanic acid gas, 18, 290 
Hydrcecia iinmanis, 269 
Hylastes obscurus, 172 
Hymenopteia, 10 
Hypena humuli 276 
rostralis, 278 

Ichneumon-flies, 89 
Indian meal-moth, 161 
Insects, How they breathe, 15 
How they feed, 11 
How they grow, 7 
Insecticides, 284 
Insect-powder, 289 
Irritants, 18 
Isosoma grande, 04 
tritici, 94 

Joint- worms, 93 

Kerosene emulsion, 18, 288 

and water mixture, 
289 

Kerowater, 289 


Lachnosterna arcuata, 45 
Ladybird-beetles, 80 

Convergent, 81 
Nine-spotted, 81, 33 
Two-spotted, 31 
Languria mozardi, 176 
Laphygma flavimaculata, 262 
frugiperda, 84 , 196 
Lasioderma serricorne, 287 
Lasius niger alienus, 135 
Leaf-rollei, 196 
Leather-jackets, 90 
Lebia graudis, 38 
Lema Irilineata, 252 
Lepidoptera, 10 
Leptinotarsa 10-lincata, 243 
Leucania unipuncta, 79 
Lime, 18 

Locusts, 21, 24, 58 

Devastatma, 68 
Differential. 67. 70 
Lesser migratory. 66 
Non-migratory, 66 
Pellucid, 68 
Red-legged, 67, 68 , 
230 

Rocky Mountain, 58 
Two striped, 67, 69 
London purple 286 
Loxostege similalis, 196, 259 
sticticalis, 260 
Lydella doryphorie, 246 
Lygus pratensis, 263 

Macrobasis unicolor, 266 
Mandibles, 12 
Maxillte, 13 

Meadow-maggots, 90, 176 
Meal-moths, 159 
Meal snout-moth, 161 
Mediterranean flour moth, 159 
Megilla maculata, 33 
Melanoplus atlantis, 66 

bivittatus, 67, 69 
devastator, 68 
differentialis, 67, 70 
feraur-rubrum, 68p 
67, 230 
spretus, 58 
Melanotus cribulosis, 49 
Meloidse, 251, 265 
Meromyza americana. 111 
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Metamorphosis, Complete, 8 

Incomplete, 10 
Mexican cotton boll- weevil, 206 
Mouth-parts, Biting, 12 
Sucking, 13 

Nectaraphora avense, 115 
pisi, 182, 183 
Noctua clandestina, 160 
Noctuidffi, 150 
Nysius angustatus, 268 

Ophion, 41 

macrurum, 42 
Orthoptera, 10 
Oscinis variabilis, 114 

Pachynematus extensicornis, 119 
Pachyonerus calcitrator, 98 
Pachyrrhinis sp , 90 
Palpus, 13 

Panicum glabrum, 135 
Paiagi'ene, 287 
Parajulus impressus, 289 
Parasites, 89 
Paris green, 285 
Parthenogenesis. 136 
Pea-louse, 182 
Pemphigus betaj, 256 
Peridromia saucia, 257 
Phorodon hiimuli, 272 
Phragmites communis, 148 
Phyllotreta vittata, 264 
Phytononus punctatus, 177 
Pimpla conquisitoi, 190 

inquisitor, maggots, 41 
Pipiza radicans, 35 
Planting, Time of, 28 
Plant louse, mouth-parts, 16 
Plodia interpunctella, 160, 161 
Plowing, Deep fall, 24 
Poa pratensis, 111 
Poisons, 285 
Polygonia comma, 282 

interrogationis, 279 
Polygonum persicaria, 135 
Portulaca solacea, 135 
Potato-beetle, Colorado, 248 
Potatoes, Injury to, 4 
Potato insects, 289 
Scab, 289 

Stalk-borer, 2, 24, 241 


Poultry, 26 
Predaceous insects, 30 
Proctotrypidse, 43 
Proloparce Carolina, 231 
celeus, 281 
Pyrahdffi, 260 
Pyralis costalis, 186 
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Spiracles, 15, 16 
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